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tc # * *l £ . L fc* o T . * BH KB # T- . fztx.lt. * % (D it ft T tc It . % CO X 7° ^ >f 
[00 14] 

*BfljjfflSlc;fc?uT. ritfS^J i^I%*l£t5Hf*v^. ii St * €l _t lc 

» iafeT i: 7 t § It . mn. *^BH<7>3aft^<^+tiIiaf5Tft «b U\z ^ cd y'u =e - 9 - ft 
^coK^fc «k V/U fcl±»m<^»IPffiW^M^%^^-r*. *fEBHTtt. *iitiafKT^(5 

rn^ts zv/ztzitmm* tcDmwwtm>b%rz. nmn±. w&m&n&m. rd-m. 
f-ffi. i^ft t\ziim-?&z> z t t)*mffl$ tiSo *BH*B#Ttt. ria^Tj a. r*'i^ 
u tf h j > rt'i^^^itf fj , j «k v Ynmftj- j ft ^ v \z / * ^ it 
r ^ > ^ 7 s j . r * ^ ^ 7' f h j . rt'jri^^f kj & u r ^ ^ * h j 

7ntf fj , rt'j=f?ntf Fj > rrase J fciv r^ie^f J ft ^> ^tc/ * 

a r ^ > m 7 h j r * ^ < 7 f f j , rt 'j^^^f h j & r ^ 7' f f j ^ # -§> 
o ^^#-?*nii. miK^mm^Mrz^t-it^covtmzmcxmm-t^ z kt>*-z% 5. 

[0015] 

*B^fffl*ic fev^Tifif (#ijxti\ ^itge^J. 7-5 7 S£K^J ft if) r+ilBlttJ fclix 

7-5 jmmm^t) com-^tit. 2 M±.<r>mt*sm%mn<7>. sv^wt 
ra — cose^j (fi^^t^^. 7-5 7g£ftir-) ^gssin. t^oT. 2o^i^f<?) 
ffl[s]'i4^MvM5 t\ ^ii^commcom-'\i^rzitmm'\titm^. 2mmcome,i L ^mm'\t 



. **>iHS^E#IW-eDNAffifl|jb*. fXUfcncii^ft < £ 5 0 %TO-T*£>3 ig^r. $f £ 
L < it >)? ft < i: t 7 0 % TO - T- * -5 if IS . =k »J $f * L < '> ft < t t 8 0 % . 9 0%. 9 
5%. 9 6%. 9 7%. 9 8 % * li 9 9 % |BJ - T* £> •£> it . * *l «b <7>»€^ liffi ffittfc 

J Mi. _hI£fflTOttlc fev^T . ftfFtoHJfcfc*^^ >f 7* C TO — ) t LfeiS^-tfO. 2 lii 
.L^iHS^Efll^ TO — tt*>5|lJg*v* "7 . t£oT. if f? & S^l £ it li 

[0016] 

S5!l ffl 7 - ^ T*> S F A S T A^fflVK 7» 7 * h ^ =, > - 57 % ffl T S ttJ 5 tl 3 . 
[0017] 

473 i|tliSi4i) i U«7; i ti: ^li^iittt 4 t^)^v^7 . ^> £ 7 ft 

i|#7; Jlfc^T; JiTfn^li, ^ f£ #SP IZ V> T ffl ft! T £> £ . fflg 

5 ; 8£J i: li. ^a&^-r 5 ; i<?)L-itt#tf4tii. ^^<^7 5 j im . r 

T *7 — > . -> n* 'i > . n -f i> > . -f V D -1 y >\ -b 'i > . > ^ — > . h L t->, 7 a: ^ 
^7 7- >, ^ n >- > . h 'J 7' h 7 7 >\ >- X -f" -f > . 7° n 'j > . t X f y >\ 7 7 N 7 

°¥ > 8£ s 7 7s^7^>\ r ^ ? 5 > ^ . r ^ ? 5 > . y — J] ;u >■ 7 >l 9 5 > !$■ . 7 ^ 
A^ - > . * ^ — > . teiVJ y^T'i>S. Jff iz ^jk 3 tl ft v^Fi 9 . HH ID # T- v> 7 

i§ r#7^i7 5 jm\ t it. 9 y ^ t n*T°m , Mitxmiz&& 3 tift^T 5 ; 

i - 7 7 - >\ A ,; 7-7^tn7x^.^77->, 3—75 ^ — 2 > y i 7* D f t 

> 8& . * t 7 ;u =. > • (7) D # * li L is =k V D - y i — 'i t =? — > t>*^ tr h tl § o r 7 

5 ;i7 + n rj ttt, t 5 j mx-\t ft v^**. t ^ j m<nm^is &tz\tmpfc\zmn 

•f Z> 9f=r * 7 . 7 5 ;i7fn7tLT!i, lili, a: ^- - > . 77 + ^ - > . 2 - > 
^ ;u y 5 > ft tfrmw h ti§ o 7^;iittui, 7 5 ; @^<^-i^© ftft^filt 

ttsft^^it^ir-t^ ^\ x^tc^fti-^,75 ; mt mnxftiR-zmm'tz \> 7 

[0018] 

75 J mit. * <r> -mz <d 3 ^^iB¥ ^ x Ifctt I UPAC- I UB B i och 
emical Nomenclature Commissionlckflii^iiSli 
^ie-^<?> v^-f tl iz «k ») . *Bfl»fff?f&^n#5. 7 7 u ir * K t fa] ti lc . - ^ \z U 

[0019] 

*BHlffl#tcfcv^T . rWPSi- s J 7 5 ; ^ t it . 355?>^?I^f ifctt*'J^^f 
K 7>Tlc fcv^ T . ttlS<7)S^ t ft 4 ? > ^ 9 W * It # -i 7° * H tc 4j tt -5 rftfe^-r 5 >» 
^t[l]^^fFffl^*i-4^. * l± * i- 4 C i: **^IIJ $ tl 4 7 5 . iff \z MM ft 

7 o 7> ^-b> x^TT-£>tua\ -e<?>7> ^ft=t<^^ ^^g^icwi^i- 

£ ^- y a r ic 4j It -5 TO tl <75 t> T* *> 115. 
[ 0 0 2 0 ] 

*BHIffl#tc fcv^T . rWfSi--5. J £ It. ^Sltlcfcv^T. Itl^S^t^^it 

felt £P)f^<7)jiftT i: TOtI<7)ftffl^*-t ^> ^. ifcttftS - £ fr^m 5 tl* aifeT^v^ 

c L ^ o T . v ^7 7. <7o a f5 T \z ft JZ -? % M T it . ft!l<7) m W ( t h . 7 -v h . 7* ^ . 7 



iZis^X ^attli-C fc*T*§ So ^<?> J: 7 ft?tJ£i-£ ja^Tti. ^M^fHcfcV^ 
TM&^}Ji$ffluT|£ts:J:^T-§§» L fc A* o T v tffl x. U . 5b I M W \Z isrt I jtf 

wit (iiiiit <Jo ge#j t*- ? ^ - * ^ ftits ctic^oTaait;^^ 

[ 0 0 2 1 ] 

* Hfl *ih » * T & ffl 3 *i £ TSfiJ tti. MftsffiflJtfcttttJfcLftuffiflK ftsv^iS 

ft * fi * * <r> mn x s . ? ? u * * k e?u t tz it t 5 ; * u 7 . 00 £ «\ v ^ * 

text L TSlT'J) *) . f LTt t> <^3RStKHI * 5 ; &E?!J li. £hT^^5><7>^ 

[ 0 0 2 2 ] 

tf KJ iSfclir^^L-^KT-J-nrJ i: U s X ,^Uc & t" £ ? ? U * ^ K t 
liS^^ii'Uw? t I H tfaJti^li^^lri-^^w^v^o -?-<^=l:7ftt^i?ft7 
Ltf FUiVJtntf FTforii^ ^ i£#SP ic x mi *n T- £> £ . * «k 7 ft i^ip 
ft? ?L U tf F7 + n LTIJ, * X * a t- x - h . * X * 

»L 7 ; t — h . } * A, * X jfc ^ — h . ^ 9 4- > ^ >l * X * ^ — h . 2 — 0 — > ^ >U 'J # 7 
i 7 U ir * K . ~f * H - t£S£ ( P N A ) * tl & Ctl<^lcft!^£ tlftu» 
[ 0 0 2 3 ] 

* Bfl |ffl # [c 4? v> X T ^ ^ 7 > > h J i: tt . ^ ft co # 'J 7° =F K * li # 'J 7 ? U * * H 
( ft 3 * s n ) tc H L T . 1 ~ n - 1 * T ^ ffifll ft 3 * * "t -5 # V ^ ^ ^ K * # 'J 7. 9 

itf Ftu?» -7 ^ r > > h w ft ^ t i . -e <?> s S5 ic m. c x . jg "K^. ^ -5 c t # . 

#J x. li . ^ ft $ <?> T t L T . # V ^ 7° ^ H <d % . 3 x 4 . 5 . 6 . 7 . 8 . 9 . 
1 0. 1 5, 20. 25. 30. 40. 5 0 fe J: tilU^r ^ ii^f ifbti, 

comfa®izmmLT^%^mmx'm$ tLZMz (m*.\s. 1 ift^) tfi^lt 

31^ T *> 9 # * . U . # ? ^ V ir * K <J0 m a . 5. 6. 7. 8. 9. 10. 15, 2 
0. 25. 30. 40. 50. 75. 1 0 0 is J: V ^ tl W _h ? i 7 u ^- ^ H Vf h tl . 
3 z<7>M#©lc^iJ#LTv^ftv^®(T^$ ti^ft^ (#Jxti. 1 lft t) tUfc, TFii: 
L T il-fcfl T 5o ») If § o * KB m \z is T . # ^ ^ 7° ^ H J: V # V ? ^ U ^ ^ H <?> ft 2 li 
. ±M<7) J: 7 tc ^ ti^flT 5 ; tit^^wfiicT^-t C i: § ^> JiiE<7>MSCtt 

^Wfl^ft t^TMift < . [b] c ii^f tl. FI 9 . iiifcliTS ^ LT^ijioitli, 
^^MitW-hT^CflSI ( * fzliMz. IZ1.T 1 0 %) ^ t ^ t #t? c t $ tiS . Z <r> Jc 

7 -5 ^a6lc. ^BHffflSTtt. M^C^SOlc r*3 J *ttrtxmM^-& z t 

£0 L ^ L . *BHffl#T-li. J <7)*>l> ft L ii^ ^Scm^ftPfRtl^W*-^ x. ft c fc 

n»$tis-<gT?*>s. * Bg jjHH # ic is t 1c m ft ? => r > > h <t> ft $ a . ^ <?> 7 => 7 > > 

h ^S$h ft-5^ft ? *>^ft < i: t 1 o*>f»6ii>*ft}f 3*iTv*s*>£ 

[ 0 0 2 4 ] 

HTtc o v^TJff S£j ftfflSftffl h L T H . t^^lcfcltl ^ A ~f ') 7 A -tf- x 3 > 

x ? > ^ ^ gic felt -5 JjtilJjtftJxItv. 'J ^> K - U -b 7° 9 -Jxltv. ^^-SgJxPSft ^. 
t^^fe J: U 9 > ^ ?lco^7^^1fltlf^, K?Sf fc f^i^HfW^^fe ^JX 

Itvft ^ > ^H-^KfflSftffl. #^-^SfflSf^fflft f^^if «b til to**ft«bk:Bi 
S^tiftv^ t^oT. ftlifciiHfii'k'tic^i.ii^, I-wftlifcttHf^ 

Srwfi StiiBf icjtt LT 7 >ft < i: t-gptcfflffltt^W-ts - t til, 



fflSfFffl. V -fe -7" 9 -- 'J ifz, Y Jxfclz «k SfflSfFffl . gi-SIfflSf^ffl * if^tf*^ 

ft * fc*^ ft <b tc FIS 3 ft ft 2 <*> ^ w s a a t a* ? > * w ^ * vtast* # t? jg 
m-comn %rz\tm? ^m^comn itasf ic n#®ft ic^sf^-t^ j ztica 

ft 5 o Lfc^oT, ^HHlHSlCfcv^T * 'J ^ ^ L t f F I tt ^ 'J 7* f H ft ^^^^^ 
ft HTlc ft L T ^ 18 fflSf^ffl -5 Hf J tit. % <r> # * * u ir * H £ It % <r> * 
'J ^ K ft t^^^ft Sf ic^-t sttttij*. f&^MMii^ (ifftc [b]-'|±^3 0% 
*ii5t<7> ) # -j * ? u ^ ^ fi u tz xt it. ^ 7' * kic ft-* £ Mfntt iH, ftUft lc it mm £ 
fcli <k »> ^v***. L < lilfjKk: (flitt, $ttf^ft [clrSUc ) |v^^%a#tS. 
<?■ <o =k 7 ft Ufa 'tt tt » 00 £ ti\ 5M -H - x a > t v b -i . ffi £< t v -fe A ft t \z «k 

oTlltKtH-^. * HH ic if T T B =f J (agent) i: L X It . M 0 ~t 

z a ft * g/fc-* s - t *«t b z m *> t co «*: ^ ft it^s * tz it tti^m m (Mx.it. mm m 
. m. -m^ ft t co jz * ji df - ) fti>oTUv\ f^)j;7*iinTit 00 ^ it . 9 

> • m ? H N # ^ 7° * K . 4- =f 7° * H . ^ 7' * Y . ft ^ ? V ir * Y . ir ') zt y 9 v 
F\ * * U * h* , ( 00 x. It . c DNA, Y J ADNA^J; 7 ft D N A . m R N 

A <7) Jc 7 ft R N A £ # t? ) . * *f v Ji ') K . ir ') zf *f y i] 'j K N HbH . * ( #0 

ti . * ^ ^ > . ify h . -If ^feft^M . ir^ffi 9t=r . 3 > tr h iT^uh u- 
^/^ 3 ft . E ^ p d d L x m m 3 ft # § ® ^T 1 ( fJ x li . ') try K ft t ) ft ^ 

) s C ft h co m. a 9s- =f h*¥ l-f h ft S * s ^- ft «b lz mfe § ft ft . *'J^?Utf FtjltLT 

jft ft if i: l t it . ixm®izit. ^ co <) ^ ? 1 * * y commiztt Lx-fe^mmm 
m&~& cmx.it. 7 0 %M±<7>m#m-&) toTfflf^ttu^nntfF, 

n t - ^ - tffcft *S a -f Z K^E9 T<?> «k 1 ft * ^ ~? * H ft ^ &m W h ft S ft >b ic 
£ $ ft ft v\ # «; 7°^ h iz jht L T iff ^ e5 ft E9 T £ L T t± . ft ft ft tc tt . ^co# <) * 

y izttLxnmmizfifaz ntzttfr^tzit^ commi£&z^>it^ comm (Mx.it. 

. <^> # ^ ^ 7° ^ H U -b 7° ^ - * tz It ') ify H X&ZMtrcon ft 'J K * 
li u -b 7° 57 — n ^ <?) & <) ^.-7° =f Y h*MMx* 3b Mil . fwSS^'irA'f ifbtis^fti 
h lz mfe 2 ft ftv^ 0 
[ 0 0 2 5 ] 

*BHIffl«^T^ffl $ ft£ rfb^t/J tt. ft.&^slSiJHT^ftfb^^H Sfzltfr^^MML 
. z ft ^ lz it . &9r=f-. ^ -7 * K . ? > ^ ^ H . UK ^ H F\ ifcli ^Bf l-f ^> 
ft£jb*. cft^ tcFi/^^ ft-f . f U:^)i7 ft fb^^/ti . XB.fyl % tzit £ f&Wl x & *) m 

& o 

[ 0 0 2 6 ] 

^v^7o ii^^fii&^Ttt . ^fi^'fl 1 0 0 0 MTco $jco^\^ 7 ^MXhco^jcox 

ftoTUu. ii^^M^fflc if v*T&*n<7>;fr^*fflv>* fe^ft 

h i74t;XF xiiffct? iifzfr^?- . mm& t txmmz nmz&ftj- (Mx.it. ®^ 

T ify K ft ) ft if fe*^ vf h ft -5 * ft «b lc FIS S ft ft 
[ 0 0 2 7 ] 

■f ft^T- » *^BH^ # 'J^7'f Hi tz It US ') y. t V ir * K lz Pt L X fUM ft lz fijf $ -t± ^> c 
i: * iS 1* i" -2. o jeK V 7° ^ H * i± # % ? U ^- ^ Ylt . ^ < comWsm. U. >S m. ft ir 1 tc 

tf x #J X. It . tf - *7 - . 7^DH?-7'l-K lli^f 7 7X3|f;liV^07 

L ( #J ^ If . I€f ^77') ft ir- [c It^mS M.< Z £ &m tf* h ft £ o 
[ 0 0 2 8 ] 



* Bfl m 9 iz is X m ft -5 ffl fg r ft # J ti . # V ? c - ^ # *. ^ >» ? a - + >v fjt 

. tzhVlz^flh^Mft. m *. It F ( a b ' ) 2 * ^ F a b Bf A" . & <b V lc * <?> ffe<7> ffi 
f^;c IC J; 0 $ ftfc*S£-#%#tP. $ ^IC Z<7> «k "7 &I7C#^. B£iH. #iJ£iiT;u#M* 
X 7 t 7 - -t? , g # "7 ^ tf ^ ^ * ^ x 7 - -t£ . a^7Hy ^-^fit, IC ^ * IS $ it 
IS ffl £ £ IC «fc •JHt^^tT.kV^ 
[ 0 0 2 9 ] 

^BflffflS^Tf^ffl 2 ft£ ^ a--^^frC#J ti. NI^t)i#ll$tt^#lBl 

^^v^7o c<7>ffl|gii. * ft^fFftU 3 ft -5 fiiUc =fc o T Fi^ 3 ft 4- c^ffllgti. 
grny'jy^f ^bC/lcF ab^f , F ( a b * ) 2 7 ^ r > > ^ - F v 7 ^ ^ > > h 

^o--^-^ta#iy«J:Vt ) ? a - >l tsiW^ ffU-f £ It M t&ftWf T*$> *) . ^ L 

TWTTJ; 9 + ^Hc |B« 3 ft -5 . 
[ 0 0 3 0 ] 

t ; ? n-^H/Cftli. yif£:frffTmifr<^i£ft &J$ftr (0J£li. Kohl erteil/ 
Milstein, Nature (1975) 256:495) * li * SC ( fll 
. Buck^ (1982) In Vi tro 1 8 : 3 7 7 ) * & ffl L T HIM 3 ft £ . ft 
^ © ic ti . 79 x is ti => v v . 9 y ? m * * t ic jjg^- l ? > ^ * H x* &Sfb L 

'ik. fiJlT- ^-for^ ftfc -? v - h is fzlto x. 'i izmHHMW^^MM-t % 3 t \z & *) 
, 7x^'j-->^3ft#-So f^il tc iff ^ e5 «: A ) 7 a >; > ^ 5 B HH flS ^ s 7° u - 

htclS^L. f L T i S is ^) f I S T t ') > a i J $ ti ^ v \ iXv^T. HbtitB»i (t 
&t>^-t^T^IU«tLfc)»K«IJia) * 5 10- ^ «H flat Mi! 1±T. M^.j h'-v^i 

[ 0 0 3 1 ] 

*B^|ffl#icfcv^T n/ElSJ (antigen) t it . tkWftJ- \z «k o T # M ft \z l&tr 3 
ftt#^ ft I^SS^u 7 o *BHIffl#lc fcv^T T^S'Si^ J ( i mm unogen) tit. tk 

[ 0 0 3 2 ] 

*B^|ffl#tCfcV^T r^-MMit J li . F v 7 *? 7 > > h 4? J: 7 v 7 > 

> H't ; ; ^^^S^ /h L Tii*S ^ftft^zttcjcoT jf^fiK 3 ft . mil # ^ 7° h 

C fz %j 7) 7 o 

[ 0 0 3 3 ] 

* B^ ffl m \z is X T « a ^ =? J ir l± . I'l^^f h\ * ^ ^ V ir * K . UbR . S . 

£*>#^ Jb*#»tt5I#S LTT'S fc^T^V^ 7 o *c 7> & 7 tla^f t LTli. <W 
tfx iflel, fif^-^^ H fcirfc^i-f ^ft-S ib^ftib lcPS^3 ft>&v^ 0 *B^|ffl#T-tt. E^iJ 
S?2^)7; ; -5 # ^ 7 * H * ^ tt ^ t L < l± -? => 7 > > h T' o T 

x JfilWrt&JlWJfiJiSitStt. c - f o s ^nt-J'-ib^^K^iaiStt, VEGF7'ot 

_ 9 -frt><nm*?i&mifc&. ts & una. mm <hi o^^^^^-t^Fs^ . 

^ft^'ft<7>3c^#^L < ii7 7 r>> h * ir^ =1 - h -t&i&mftJ- 1 fl£ffl-t * 3 fci*-?§ 
[ 0 0 3 4 ] 

*BHIffl#tc fcv^T |~M 3 ftfc J Ef ( fJx. ti. Is tzlt 9 y ^ ?W%£) 

tit. * ^±m^^mj-t^mizwi±-t z£V!jfa<7)Mffln<7)t&<7)£.M¥®m=?' cm^it. 
nMxibzMtr. tiii^^Hffe j: m t -? % nM£i^<7>nm%im~&^tenm • 9y 

?WX£>&Mn. 9 y 9 WUW~7> m^-is J:ViOI:tS?>'< 9%\>lfr<r> t 5 ; mm 

m^^ts 9 y ? n% t) ^ <b us ft ic #m * n s ft t * v> 7 . r * it <? ft ^ 

J 7? >^ ^Stcti. ftim©«:««!^^k: =k o T If M 3 ft fz nWtis £ U 9 y ^ 9 

s**#^ft^,o l/c^ot. mmztirznmtszv 9 > '< it^miz^r&^Tznm 



4? J; u 9 y ? &&-t £ . 
[ 0 0 3 5 ] 

*HHiffl*^fcv^T r«8i3 nfc j ^.m^mmj- imz.it. n.m&tz\t9 y ^twzb*) 
t it. zn&m^ttsm^izxmvzmw-t < t snt^si^ 

[ 0 0 3 6 ] 

< i: 4. 7 5 11% . =fc 9 L < tt^«r < i: t 8 5 11% . J: »> 3 «b lc*f * L < < 

H95 LTit^i L < it'JrH < b $j 9 8tl%w, fa] M <r> ± m H =t to* 

^fiEi" § 3 i: & o 

[ 0 0 3 7 ] 

* Hfl *h » ic *> t TMfb ( 3 ftfc) J 4? <k v T * o r ( 3 ftfc) J Ui, SfcoT 
ftgic m <b ft -5 . r^fb ( 3 ft ) J is&U{?xi — — y? iifz) J 4= l± . 3b ZWnW 

7 o *BH$ffl#icfcv^T R&fb J 4? J: v T ? a - ^ y r J tc W -* -5 ^Mlc 4> x i$.m £ ti 
[ 0 0 3 8 ] 

*WMW-Z&m$nzM&. riife^iPAJ Mi. 1*1 * tz It A y tr h a 4? X . 

^raiffl^rtic trj&zrzitmmz-^mmnmiz^ztzitmiz^WrPr*. mxzntz 

mik=f- t)*Z<7>mm-&mtt'tZ <fc 7 «AtKUin. *f&BHtcfev^Ti» A § ft * £ 

rt^6tlitS#t§. *BH*ffl#lc4>v^Tftffl 2 ft-Sig^-* itfeT^A. 

x -7 x. ? y a y . j; v h 7 > x 7 x ^ h ii , S&qT^lcftfflSfts. 
[ 0 0 3 9 ] 

*Bfl|ffl#T-{£ffl $ ft**^-. rmfe^ipA^ * 9- J 4> <kl/r rit^T^ ? 9- } it Km 
^Smiz&M $ ft -So riffST^ ? 7 - J 4> J: V TfifeT^ * ? - J i: It. @ ffJ <7> # V 

* * U ^ Kffifll* @ ^<7>IEfla-^ i: #A$ Z b i'Ti 5 ^ ^ 57 -^v^ 7 . rilfeTii 
A-< ? 9 — } is £W rMfc^F-^ ? 9 — J i: L T t± . 

jc v r 'i # v - u ? 9 - j i-f ^ ft § . z ft h \z m%. $ ft * . 

[ 0 0 4 0 ] 

* sfl m # t- ft m $ ft s a x r ^ ^ ^ ^ ^ > ^ a - 7° ^ ? - j t a . ^ ^ x 1. > 

n - y'tf tc^^iafe^ tlU L 57 - . * li ^ -f ^ x x > a - y'^^co 9 y m ? 

M*#t?^^ + k:^*Ji€T*tt ALfc^ ^ 57_^v^7o fifeTilA^^ 

[ 0 0 4 1 ] 

^ f& B^ 45 v * X . ^ A 'i X x y — < a — -7' £ fz It ^ A >i X x y -< a — 1' £ 3^ ? > ^ ^ H <D 
mU<7) fz db lz & m 2 il Z *y >i b L X It . ^n^^ufi H O A Ji X ^ x =1 a + 

^ >f ^ x f\ . teJ:7j^n-H+7 >f ^ x 14 ^ ^> & £ §1 i>> >b MH 5 ft -5 14 lc n i" ^. ^ A >i x 

# ^> ft ^ . z ft ic m%. 2 ft * o ft * l < it . >•< 7 5 ? v ^ >f ^ x n \z m ~t %> o a 

ji X fc* x J: *) ^ * L < »± . H V J ( -b > • r A *y A 'i X ) to* x fflUbilS. 
[ 0 0 4 2 ] 

7^iXX>^P-7^*?>n^f hLTIi, Mx.lt. HVJc7>F?>^?g. HN 



9 y 7 H . N P ?>A^Iifj ; vM?>>^I* 1 fH , ^n5* , « 3 tl h \z m%. 3 ti 4- 

o 

[ 0 0 4 3 ] 

A L tz ^ 7 7 - % 7 . 'J # V - a ^ 7 9 - co mU<7> fzdb \z i$.m 2 tl 5 HhK i: L T 12 

. fj ^ li , DOPE ( y t I t ^ ^ * X 7 7 ^ y ^ X ? ; 7 $ > ) J: V tx X 7 t f y ^ 

n 'J > 4" i: co 45 'H 'J > flg H s n u x -r- a — 4. x * X 7 t =F 'J >i -fe 'J > 3s J; ^ * 7. 7 t ^ :7 

> St * CO ttS > DbM s ^bVICDC-^ L Xfn-i (>>^f;l,7;>ll?>*Jl 

n't -i^ni Xfo-i) Jj iVDOTAP ( y t u t ^ h 'J > f ^ T > t - 7 7" n 

% t-coiEmnn's'K^mi-f fr\ zn^izmfez ti#^<> 

[ 0 0 4 4 ] 

lyf^^i^r) >JJBW£ 5 0 % (MMJrb) iil_h<7)*tc. <?> 'J > D^M H * tf> Y >l - St 
H e H ffl Ik » S US W _h T & © -* § His H - fi IB * & . l*l SB ic tK ffl * * i" S g| #1 'h A3 fc* Jf2 j£ 

# v - u ( M L V ) t s JH ** 1 *C<jo # v - A IC 7vg'J 3 tl £ . tt * . * X 7 r * ^ 
4 n > <7> J: 7 4 'i > ^H<^ 7. ^ > ^ 3 > (jft® j£) % x 5 - Tft L < KJf LT^I 
L j@#fe«LIIfcfr * 7 d t \Z J: o T ^iHW-t ^dTIIT'^So 

[ 0 0 4 5 ] 

H *>» 1 ft <^ * v - a li $ <b ic . </> JK =? % \z £ o T /Jn 5 * B. ') # v - u (SUV) 
') # V - A (LUV) i: tlSo MLVU, fl&M^JjSE lc tK^ ^ ^ T 

MSjjgf/i^^x. ^ 3 t tc «k *> mm 3 ti § . suva, MLvti#fet^*\ ££«h 

cti^^tc^. (1) SUV^IiSsifS^illLT, L U V^ilffl-t^^vS. ( 
2 ) If '14 'i»ilI?-?§tSUV%C a 2 +^#ftTT'S4^^t, f LT:^)C a 
EDTA (Xflyy'7; > EWSt) T^St^ C t \z J: 0 iit^^S, ( 3 ) flgS<?> 
31 — t 1 ^ ^ Jfe t 7K <?> 31 -7 >v -J 3 ^i^i-f^^SiL** 1 ^ ffl<7)ii^ffoTLU V 
& £ '^iit § (atffl^^vi # v - u ; REV) &»JH*n?£> 5 . 
[ 0 0 4 6 ] 

Mfffi«ic:feoTf£ffl-t3ii^ r^fflv^ttaij i: r^ffi^ttfflj tit. ^.m^mizm 

tt<7) 2ffi^ffilc^ < 2 tiT . ^H<7) >i (WM'fetJ) ~& L<iT^ 

tcii 4->ttfl¥BtS^. t K a ^r^S=5r tcojt^ ^- > 9 # § » ***'^ryS 

. fi«7k*S - OSO-OH^If o t<50li. **Tf#Bt LTI^ &£<7>T. 

^->Wffi^ttSU (anionicsurfactant) h J: ft^i^lcii. ^IWSt^±ott^. t >i 

*r ji -tf > 7. ;u * y mU * )b»^i-f <b ti -5 * s 3 ti h \z mfe $ ti 4 . 3 ti ic L ^ 
7>t^9AStt;ot^)tJ»ILTl -f i: & T* . Fi^ Wffi^ttSU (cationi 
c s u r f a c t a n t ) t J; ti tl £ . il M t >i * ti t 5 J mco J; 7 tc. |b] - ^ T * \z m -i * > '14 t B 
-1 jrytfLCoMffl^^ Sj^'b co *b&*) . Wi'\±WM^'\±M (amp ho te r icsur fact ant) t «fc 

litis o SfclM 'I4<^S'I4S^ t o^l^N ^->^fflvH'l4M (nonioni c surfactant 
) t =k li ti . # ^- ^ ^ 3z ^ u > ;^;i,7i-;n-T^4i:j!i*^iis-?**. 
[ 0 0 4 7 ] 

*BHIffl#icfcv^T^ffli-£Jt^-. rflrtHJi:li. ( 1 ) + lc jl&flgjftlfc * liMfK 
<^^fb**M^^*> . (2) 4#rtt#fet5^, ifcli4*ti*t5*f?*« 

* i? >l j J >■ h — >l . * X 7 7 f y i X ? J - ^ 7 ; > , X7 U X -r- n — ;U , 7n 7 >f > xf 5 



X 'J > . fcj: V* 7f y >iib*f If ^n^it)*, CtlblCi^^tl^U. 

[ 0 0 4 8 ] 

T7 h ^ ^ 5 > St. ^- u > SE-fc «k v x -r- t y M^m if h ti & . ziihiz 

[ 0 0 4 9 ] 

> ^ tW^mMte J: V/ifclif <^ 7 > ^ ?H<7>v£'|£ft fcJtJg L Tt<£rtii 3 tU#£ „ 
[ 0 0 5 0 ] 

*BWlT-^ffl 3 tl&Jg^-. r^F^ttfbJ t ti. Y ) A^^^ttfbL tz^> -i >l X^07 
. c^^'ttffc^ >f ^ xil, SIXlT^S. £fi.L<ti. C^W'ttftti. UVWI 
ti ~r >v * >i itM tc «k § it{iil ic i o T , ft 3 ti § o 
[ 0 0 5 1 ] 

^ £ *l 5 ^ -f ^ Xtt^^iffi^M, * ti 'J # V - A ^ ? 9 - \Z # U tl § telfc* 7 
o *f&BH<7> 1 ~z>com Htcfc v^T . zco^^MiK^lt . Ml^rF4?A^^ S'-tioT^A^ 
tl£;fi€T -5 fctf>K:5i^$:iifflJKflJ (#Jx.ti\ te^tc^^ft 7° n t - 9 - . :x > 

^ > +>- - . 7 - 5 * - 7 - . is «fc V # A ttfln ^ r ~h ji . ft «b V tc SIIR tc ft M # V — 
AjK^-gUfi. W4fe3h*>. ^ih^K>ftir) t fEift5j-&gtcil*S<* ti S . * Hjj <?> gij ffl 

3 «b ft -5 ^ffitcfcuT . ^^itfeTti. * ') zi* ? v ir+ Y HLfzltf^ -i l&McX3bZ>» 
[ 0 0 5 2 ] 

iafeTiPA^^ 9- rttci^i, ft* 5^*31 feTti. ftH^lcttDNA^fcliRNA^^^ 
^ i§*A2 tl£*«7>Tti. fltrf n 75>f §#AT'^ J;v\ iafe^ilA^ 

* ?-fttc#i.ti§^ftti. l-^I€f Sx^oT'tv if $c is ft § it ^ ^ 

[ 0 0 5 3 ] 

c DN AKl!) l-f "b tl -5 . C tl h \z mfe 3 tl ft <k 9 M 3 tl fcffi^J ic . 1iM 

9>f^ J 7';-ic#Uti*. 1 o n Stefliti tc v ^ t x it €T v >f ^ 'J - it . -e <?> + iz # 

* ti^^^ie^ij<7>. ck v/mtz itmm^ t ^^i-^n^-^-ft t*>ffiflj*#t?. 

[ 0 0 5 4 ] 

* BH |ffl# 4? T . T H V J J 4? «k V r -fe > ^ >f ;b 7. J a . S« of gllc ffl *i# 
-So fJ x It . *Bf]|If icfev^T t r -b > 9* ^ O -i >i 7^<n^y 

n - 7° J i: i± [a] — i^^TKi-ig^tLTfflv^tl^o 
[ 0 0 5 5 ] 

* Bfl |ffl # [c X T -b > • 5M ^ >f ;u 7. J i: a . '<7;?V)^XjifM95? , ; , 5^l 
xllcIL, fflflSsif!^- ftM ~£ ij r> O >f ^ X * o ^^^gf a, x > ^ a - 7' * Jfc % 
. [S.gl50~300nm<^#^'l4^^i-. r >» U It . JR 1 5 5 0 0 ^*4%<?> v >f x M RNAT' *> . RN 

[ 0 0 5 6 ] 

* m M • 4? X . r H A U J ti . - n V >) * JfiL If 0 . 5 % * li of tit ft ^ ^ x 
v^'tt * v^v^. 1 HAUli, e HP 2 4 0 0 7j ^ >f ;u X3g^ tc ffl ^ -5 ( 0 k a d a . Y . 

Bi ken Journal 4 , 2 0 9 - 2 1 3 , 1 9 6 1 ). 



[ 0 0 5 7 ] 

msm^x. mm\H\z& znzmmx* . ^rzitmmio^^m^ titzmrnxm^n^. *<r> 

[ 0 0 5 8 ] 

*s±*hjjs t l x mm $ ft %i\mmm t lxh. v ^ x • - vina, ?n • >i 

Offfllia. BHKIHUa. 77 K ') th&tfiLffiMm. HBT 5 6 3 7 ( 

nmm 63-299) . t n ^ui^iffluat*^ ir^tf s z t * . 5 xn- 

7iiatua, p s 2 0 . n s o & ^ . => v v • 5 x a - v m m t l x h y b 2 / 0 & 

^ . t hi^iiifiat LTIiHEK 2 9 3 (ATCC : CRL- 1 5 7 3 ) ^Jr, t h 
inL^lffllja fcLTlJBALL-l 77')*n ,, ) 1 f* ^KIBfla hLTliCOS-l 

. COS- 7. t h ^MifflljSt* LT«H C T- 1 5 * ^**$J^2 ft 5 <> 
[ 0 0 5 9 ] 

^B^ifflsicfcv^T fls ^mftm-izis^x&^&ikx-m^h ft. wnmynte & v 
m & 1 frmw h ft & ft h \z m%. £ ft # 

[ 0 0 6 0 ] 

^isj+i^fpffl^^-ts^^^v^o t^oT. ffi^ia. Kig (nw) w>x$> *) m& . k 

[ 0 0 6 1 ] 

\zmfe2tL-f. fe^fr ^me^m ft izti^x mm 2 iiz&m<7>ffi3Lmm (mx.it. mnm 
nmmm & t ) tsi^cH'T'^. 

[ 0 0 6 2 ] 

jlfMffl i: L T ti . Escherichia. Baci 1 lus. Strep toco 
ecus. Staphylococcus. Haemophi lus. Neisseri 
a. Actinobaci 1 lus. Acinetobacter. S e r r a t i a . 
Brevibacter ium. Corynebacter ium. Microbact 
er ium. fciVP s e u domon a s*^4S!S^ hMH 2 ft 5 JR^lc m~? Z> IMLtik 
Escherichia coli XLl-Blue.Escheri 
chia coli XL 2- Blue. Escherichia coli DH1. 
Escherichia coli MC1000. Escherichia coli 

KY3276. Escherichia coli W1485.Escherich 
ia coli JM109. Escherichia coli HBlOl.Esc 
herichia coli No. 49. Escherichia coli W31 
10. Escherichia coli NY49. Escherichia col 
i BL21CDE3). Escherichia coli BL21(DE3)pL 
ysS. Escherichia coli HMS174(DE3).Escheri 
chia coli HMS174(DE3)pLysS.Serratia lica 
ria.Serratia lonticola.Serratia liquelac 
iens. Serratia marcescens. Baci 1 lus subti 1 
is. Baci 1 lus amylol iquelaciens. Brevibacte 
rium ammmoniagenes. Brevibacter ium immari 
ophilum ATCC14068. Brevibacter ium sacchar 
olyticumATCC14066. Corynebacter ium glutam 



icum ATCC13032xCorynebacterium glutamicu 
m ATCC14067.Corynebacterium glutamicum A 
TCC13869. Corynebacterium acetoacidophi lu 
m ATCC13870.Microbacterium ammoniaphilum 
ATCC15354. Pseudomonas s p . D - 0 1 1 0 £ if fc*0J ^ 3 *l 5 

o 

[ 0 0 6 3 ] 

Silffl H3 t L X It . Saccharomyces. Schizosaccharomy 
c e s . Kluyveromyces. Trichosporon. Schwannio 
m y c e s . P i c h i a 4' if Icit SStlt*. 4^tN e u r o s p o r a tit 
lilltf IfliCt^Tl, M # ^Hc 14 . Saccharomyces cerevi s 
i a e . Schi zosaccharomyces p o m b e . Kluyveromy 
ces 1 act is. Trichosporon pullulans.Schwan 
niomyces alluvius.Pichia p a s t o r i s^^tf lfli3 
Ifti^^-^A^atUll^ SaicDNAti?At5^ft-?*titt 
tl^ffli^Ct^T§, mx.lt, nota-y3>2 [Methods. En 

zymol. , 194, 182 (1990)]. A7ip7 , 77^^ [Proc Nat 
1. Acad. Sci. USA, 84, 1929 ( 1 9 7 8 ) ] . mm M ^ A v£ [ J . 
Bacteriol. , 153, 163 (1983)3. Proc. Natl. Acad 
. Sci. USA, 75, 1929 (1978) IB « <*> 3£ # £h*m^2 ft § . 
[ 0 0 6 4 ] 

te&iNHJISi: LT 14. #f h ^ t n n >• . >f * . y ~f => + . 7^X, h^h 

. ttA^f, 7 U^f, T », -7 T )), 7 T ^ T V ft £ <7> *| ^ *ffl A3 & ^ * 

flfKtK-n. ffllSi^^-^ilA^atLTtt, tlt/*Efiaic D N A£i? At -5 
7j v£ ? *» ft li t ft »t ffl -6 d i: ib* T* § . $1 £ 14 . A g r o b a c t e r i umS ( iff ffi 
B0 59-140885. ^f^BH 60-70080. WO 9 4 / 0 0 9 7 7 ) . xU^hu 

* U - x 3 > v£ (If WBH 60-251887) . ^ - t -f ? >u (iifeTfc) £ fl! 5 

(iff ffl? 2 6 0 6 8 5 6 . iffffil 2 5 1 7 8 1 3 ) ft ^*»$J^2 ft 5 . 
[ 0 0 6 5 ] 

Siftfiat LTfl. Spodoptera f r u g i p e r d a wIMflS, Tr i 
chop 1 us i a n i <o 3B m *ffl A3 . # -f =1 1 II m & * <?> *g « 8HHS & £%fflv*5 z h 

Spodoptera f r u g i p e r d a^ilWit LTttS f 9 , S f 2 
l(Baculovirus Expression Vectors! A Labo 
ratory Manual) ft . Tr ichoplus i a n i <r> IB 14 0 JJ3 t L X 
Hi gh 5. BTI-TN-5B1-4 (Invi trogen) ft if . J] A ^m%k 
i*^lgflii: LTttBomb y x mori N 4 ft if ^ $ ft £ . 
[ 0 0 6 6 ] 

^MHIffl^cir^TiifeT. *'J^Htf F« * M ^ 7° ^ F ft ^iafeTMt/<7> l~?&SU 

M4. *<?>]fii£T£ £*m> t^#-?— ^<^f¥ffl*^ttT* w&mmiz ft & z % 7 o n 

* L < 14 . Mir, J- . # untf H4fc * s . K^fc =k Vfflf^ 2 ftT . * ] ) ^ 7 * H <^ff^ 

t# -s o «k *f * l < it . -e <7) j= 7 ft * ^ y * k <?> j& m it . ffl ir '& -f n -b x > r * Sit 

«t CO T' *> 9 # £ . 
[ 0 0 6 7 ] 

t£ o T . * Bfl fts # tc 4? u T m T . *'J5ntf l\ # ^ 7° H ft <7> r J 

tm^j tit. ^^m^mj-^ftm $ atz t s \z . f^ffl^4v^§j:n« ^^<?>*** 

tlta^t^3i:tvn. IffiLUJ, H31<^ M 7 > 14 . *'J^^f 

* t? o * m • tc 4? t a f5 T . *'J3!ntf 1\ * ^ 7° k ft ^ <r> r J <jo r*s 
/jn J i: 14. *IEB^<^HT^ftffl ^fcktc, ffffl^^oUiH, lE^IietiS 
lcf^t-5C fc^vo. ^ftL<t4. fE31.<7>i#7jn 14 . * >; ^ 7 ^ K <7> ^MA^ fla # t? 



* ^3l-£f ^fE^a^Jt^D 2 -tf £ 3 i: ^ u 7 o L/z^oT. f&B^f^ilUi. t -d tz < * <r> 
mir^^^M^M.'h fl & o fcit alz * <r> fe^Sf § J: 7 let ^ C h , J; U~tX° 

3 <7) J: 7 ftiafK^ 1 £ tz \tmfc=f-M¥Q ( * 'J ^ * H * tz It # * ? U * * H ) &>¥£M^m 

wztzitm^it. *ftw<r>ftfimi&. f-Wimm^rzit^-mmmizis^x^mx^ *> 

[ 0 0 6 8 ] 

3&%tziti%mizte^Tm<v3&%fzit\%m titm* & (^il <a^u) u-^^-e^m 

$n53fc*v^, #a^ic%^i-§ ^ 14, dbzmti. (ftmm%$&) ic^)A%SLTt «k 

£>£g£-aic is v^t<jo »nat5 3 t ^^7 o 

[ 0 0 6 9 ] 

*BHIffl#tcfcv^T J Mi. $>-5Sf (fJ^if, u K . 

£ o T n - K £ *i 5 # ^ -f * K <r>M a . ^ <?> ^ ~? * H tc ft m to * f/i# £ ^ nv£14 . JDL 

wftJkmmmM^'\±, itw\Hikmmm^'\±, wmm^it. c - f o s 

[ 0 0 7 0 ] 

trz^-yx . r^'tt j n , *g^- ( a ft e5 * t± w m fl5 -f ti ) ^^-t^^rzitmh 
friz-tzfr ; m^\z&w-tz> (~titt>%. ^ < h <d mm z tzitm-miz m.^~t z m%.^ m 

* ^ ^ U ^"^ KMC ft}f {ta%Q<7>Wl%l'\±. ^fzltm^lt. < o fr<7)MWL&.1trz 

* o 

[ 0 0 7 1 ] 
[ 0 0 7 2 ] 

i- z> 9 y >< ? H «t t < i± it^m<7> m x *>SvM±^ti^><^fflA^-*3^<^We^>x ^ II ft ffi S 

. jftjf© * £l4fMtoT-£> ») wmto^r^^li. S0<^ 9 y ^ 7 S £ t± ft 31 * 
^-tS^*fct±SE9-t*. ftJfto £ It. 9y>< fzlt %} A L 

x ^ ^rzit^tihizmmLx ^-r . t&<7>mm®%ik^*mt¥*i¥ ^^v^. wsftffl 

* 7 o 

[ 0 0 7 3 ] 

*Bfl!ffl#*-<:«&ffl $ ii^ffllg rWfiP-t« (modul ate) J $L fz 1$ V ~t 2> (m 



odi f y) J It . n^^>^'\±. Sf * tz It 9 > ^ 9 H<?>M. M £ li #r Hie 4? -5 it fln 
* li M^Jb^v^ ti & jf % .W. nfc f £ c 
[ 0 0 7 4 ] 

* bjj jjffl » ic 4? t r^>^-b>x (S'tt) j tii, m® i&G; =? <r> mm \z $1 ma 
rzit&m-tz z t £v£i4^ 7 . 7>f it, a ft t -t * it^T ^ 

ra&seflj t fflii ft ft . ^ft<H8 ^jifec-t .& * ? u a- * k ^^^stffim iaoTii^ 

ti 3 o -e ^ «k 7 ft «ieie?0 tt . £f * L < tt . ^ft < t t 9 ^il^i" £ * ? u * * K Jl*> . 

J:»)*flL< 1 0 ^illwi-S X 9 V ir * K^<7). 3<bk:$F*L<lil 1 ^jliciJ-£ * * U 

*fh*j|<7>. 1 2 <J03i^i--g. * ? u 3-^ KJItfK 1 3 <7>Mffi-tZ> % 9 U ir* H :K<?>. 14 

<7>jiijro-t 5 * ? U K J*<7>. 1 5^>aitt5?ntf HlW, 2 0 <50ilicf ^ ^ ^ U 

*^Kj|<7>. 25^t4?Htf Hl^^ 3 0 ^il^i" -5 X 9 I ir * K ^k<r> x 4 0 

^il^i" -5 ^ ? U * H ^<?> . 50 ^ ilfeci" 5^ H F ft<JO . jRBfcSIfll T*J> *) i§» 
^-<7>i: 7 ftteSfrEfll**-** frf ^*Dfl«B«ic45 v^T |~^> f -b> J * r ~r > f -b 

«k 7 ft1«@e?0lcii. _LiB*>KHIk:tt LT. ^ ft < t t 7 0 la] ft . J: *J £f * L < li . 
^ * < i: t 8 0 % ffl TO ft . $ <b iz iff £ L < It . 9 0 % ffl TO ft x ^o^^SL<li9 5% 
ffllaJft^StKHI ti^o ^<?> J: 7 ftT> f-b> x^tttts B ft i:-t£3HST<7>*»ge 

81 ^ 5 ' mQ<7) Efll IC W L T ffl ffl ft T- *> * C k **£f * L * </> J: 7 ft T > f -b > * <r> 1fo 

mmm\z\t, tm^mmizttLx . 1 o stati^^vuj 1 7iu^)? ^ l tf h^i 
am c$j;i&\ se^js-^-i) ^Jfi^titia. *f&e^<?>-F> ^tzmit. watso 

nfciVCr i c k IS S it Jf^fiK <r> MO ^f-iiHoogsteen JSSW0^<7>^ MO \z $£ 
^:a+^tit#-5 0 t y ^ ^n.m^=f\t. ; y r+ >i ftlif <^m R N A<^^ n - H ffimz 
fflffiftT**> *) m& J:^*f^L<tt. mRNA^)n-F«^Jfc|J#n-K«iw-^ 

A tc jht L T t > ^ -b > A T* -5 ^ =f ^ ^ U ir * K T *> £ . flil^ t > ^ -b > a ^- 
^^Ht^Fli> mR N A<JO^f^lB*ng^<?>M(a<?>«^lcfflffiftT-*> *) . t > * -fe 
> x ^- >> zf % ? v ir * K It . Mz.lt. JR 5 x 111 0, fil 5, 82 0, 8 2 5. 830. 
8 3 5. 8 4 0. 8 4 5. * tz It 8 5 0 % V V ir * K ^ T* *) W % » * % Bfl <^ t > * -b > 

$ tl m % o #J ^. \t . T > ^ -b > X f^@t ( m it . T > ^ -b > X ir ') zt % ? V ir * K ) It . 
JZt&lzWtE-t Z z 9 v ir * K . IfcU * <t>^T <^^t/^ft ^/^'I4^^^]n ^§^H(li 
T>^-b> ^3RBf k -b> ^t^^k^^TJf^^^ ftfc — #H<7>Jfo&to££tt*J#fli ^ i±§ J; 
7 ic^ff $ iifctt ❖ <^eSt^^ ^ U * ^ H ^fflv^T (^iJx.tt\ * x * a ^ irzsz- v mWWte 

^^^f § lc $ tiff 5 ^ u ^- ^ K <?>^J L T . 5-7 >iirV7^is)i. 5 
— T^n^E^v^JU, 5 — ?nn97yi, 5 — 3 — K^^S-^. t: # ^ > ^ > , *t > 
-f > . 4 — T -b ^ ^ x h x > . 5 — (^'H^yt h'n^f-y >f 77y^k 5 — il 'I 

t° *r >> > ^ H T 5 ; > ^ ^ — 2 — ^ ^ ^ 'i ^ > . 5-*'H^y HiT; ; * * 11*7 J 
y ;k y' h F n 7 7 y )k /9 — D — ^5 ? h y^^fi - ^"i>>(queosine). 
^ x > ' . N6-^( V^>f-47f->\ 1 — > ^ ;L r T — > . l — > ^ ^ ; x > ' . 2 
, 2 — > ? > ^ tl 7 T — y . 2 — > f i 7 t — >\ 2 - > ^ ^ r t — > • . 3->f'l<Hy 
y . 5->^^^h^>. N6-7f->\ ii/7->\ 5 — >f^75>i>f 

^ 7 7 y ^ , 5-iKy7; J if i-2-f f)7y)k (9— D — ^> ; >- ;U ^ ^ — 
^ > . 5'— > h^fy*^#^y >f ^^^y^x 5->h^y^9y^x 2 — i * >l 
f t-N6-^^>T-*7f^>\ 9 7yi-5-t^yit (v) . n A 7* h i/ 
y (wybutoxos ine) . 7' y -j F 9 7 y *r ^ — ir >■ > . 2 — f ty F y > 

. 5 — > ^ ^ — 2 — f t^^y^, 2 — f t-^^y^k 4 — f t^7y^k 5 — > f ^ ^ 
"7 i/ >V . *7 => >l— 5 — t d f-ySK> f ^xXt4, ^ 7 x ^ — 5 — ^-^r^R^ (v) . 
5 — >f^— 2 — f^-^^^^. 3 - (3-7; ; - 3 - N - 2 - 77 ^ t* ^ y ^ n f ^ ) 
^ 7 y i s (acp3)w.fcJ;^2, 6 - x t 5 ; ~f ') > ft k t>*m tf h tl -5 tl «b lc 



[ 0 0 7 5 ] 

# m HH * ic *? X r R N A i J tit. RNA i n t e r f e r ence^)l§lT\ — 
+ IRNA (dsRNAHin) <^J:^RNAi£3l#j£3^H^£*IHIISlci£A-t-S 
ZilcJ:*K fflfBJ&mR N Afrftm® izftMZ ti. jt€^*fo<7> Jfl faj $ ft * 

«kV^tik:fflv^tiSj$tRf*v» , 7. *Bflif ttvuRNA i flifc, it a" lc «k o T li . 
RNA i *3l£*23-*-H^i:lB]#6lcffli*<bft#£o 
[ 0 0 7 6 ] 

*BHif ictev^T TRNA i J tit. RNA i ~& ^\ B & z ~f z t t)*T° 

§5i7iffl^lf^vn. * Bfl m » ic 4? T r it ft^ J left LT T R N A i * 31 § jg 
3tif J f ^tftf icStSRNAi t^l§ScL, RNA i ij^iibtMI ( 

§g3taft LTii, mx.it. m^miK^-^ i&mmm <?> -miz n t t ^ & < u #3 7 0 

tf . < i: t 1 0 ^ 7 U tf Kl^)-*ig^t^tfRNAt ft It * <n # W <b 

ft * ft $ ft * . z<nm=txt. ttf^L < it. 3 ' 3? * # a . =k 

9 £f i; L < li . 3 * 3£ li s 2 ? H tf HIK_h<?)DNA ( $J l£ . 2 - 4 ^ 7 u 

tf HI«DNA?*D#4. 
[ 0 0 7 7 ] 

Jlf&ic 3C*# $ ft & ^b*. RNA i ^IH Hi: LT*ibti§ h LT, d s 

RNA^ii^RNA i % 31 § & z ■* **«HJiak: A 2 ft -6 . ttt$to^ ( f J li\ 
4 0 Jg**t&±) R N A^it^-s ^ ') #--tf H > >^t#o / (Di ce r) iff 

liti^RN a s e I I I ti<D ^ HT-^^ATP^ftTT\ ^fr^ 3 ' * Jft ib !H 
2 0Jg*frt-fotfl»)tfiL. ildsRNA (s iRNAfcfcnpttftS) ^£ c: £ » *0J!*ffl 
#lc4?v^T r s i RNA J tit. short interfering RNA^lSI - ? 

3 ft tf> *>SvMi*9 4 0^iJ-U<?)-*iRNA^*rtT'^fS^tlTT§/: 

i oiswwi^ii-^iRNA^iuK as. 5 • - >sk 3 ' - ou^mm.-^^ 

LTfe!) v 3 ' lift 2 ft L T v> S . i R N Alctf ^ ? > ^' ?I fc*JJg 

n LTv RISC (RNA— induced— si lencing — complex) ft* 
ff^)t^ti§» z^I^frlJ, s i R N A t TO c mm *ii-t SmR N A* IB Hi L T IS ^ L . 
RN a s e I I I tf <o g$ f?U£ 14 tc Jc s i R N A <ry + ^gPT*m R N A fctflBf i" * . s i 
R N A <r> mm t m ft t LT^ItimRNA^SJU^IiCov^a, 1 0 0 % - St -t £ 
chlj^iLu. L^U s i RN A^4i*^b^tifcfiIlcouT^)SS<7)f Slcov^ 
Tit. ^^tcRNA i \z «fc -5*7] »r < 4«tf)-?li4 < . to * v£'tt -5 = 

ffe^J. s i R NA^)**!^6S^fSiJ^fi,^§ < x RNAiCiimRNA^I 
ic&T-f £ o ZcOj:7^'l4H^flJffltT. f toraRN AlCov^TU, ^ 
*>^g*+ifelcffiLfc s i RNA^DtlU mm \H lz m A~t Z> z t T-iff m to lc # t? 

mRNA£lt5^dt5:tii , T?^. t£ o T . * lEBJf T- 1± . s i RNAf^)^(»tRN 
A i §je;tSf LTfflui: t 5 U si RN At±)ttl) J: 7 51f ( 

#j x. it . ixmm \z m \ o um^xi.^ d s rna) sf^^nHf htiv^zj: ^t- 

[ 0 0 7 8 ] 

ztz. mmiz-mmz z t -^^m t ^v^*, s i rnaij, _l is g& ^ itwiz. s i 

R N A ^ 7 > f -fe > 7s || R N A lc $p q L T R N A ftS 14 R N A # 'J > 9 — ( R d R 
P) <7>7'^^^-i:LTftfflL. ds RNA^^Stl, C^dsRNA ^ ^ - 
«?)SIfc4^ *f £ s iRNA^i#£CTf^ffl^i#itiBi--2)Ci:^i^|Il^tl^„ l^oT. * 
^ HH T' ti . s i RNASfrteckQfs i R N A c § Jc 7 4 H T t t . iimT°JbZ>o H 
^tc. M** ifT-li. fj^.l*3 5 9r=t<» d s RN A9t=tfr. 1, 0 0 Onf-^i^^ft 
flart^mRNA^SI?7t^lc5>f#f5C h^b, s iRNAgfrfcJctfs i R N A C 



[ 0 0 7 9 ] 

^mmza^x s i rn a tpf litis, m 2 o^stu^ (fj^ii. ixm$}\zi$m 2 1 ~ 

1 RNAli, *ffl JiStC £ i± S C t lz J: 9 fc^^M* «'J L . ^ <7> s i R N A^jf © i: 

[ 0 0 8 0 ] 

*aHHlcl3^Tfflv^ti5s i RNAtt, RN A i trisect 3 k 5f8») . 

[ 0 0 8 1 ] 

giJ^flfiWftgtcfcuT . *%afl^RNA i jgc-tB^ li. 3 ' *J^tc^mg&%* 

i-^^av^-Ff>lijt (shRNA; shor t ha i rp i n RNA) Tili^ 
. *BWIictev^T Ts hRNAj tit. R N A ff3 tc 0 £ <?> S E ?U * # 

i^^f^in. f <?)J;7*s hRNAli, A I © t c fb^ □ fiK c? ti -5 « £> S iMi . * <o Jc 
7 * s hRNAli, Xife J; Qf7> f ^> Xi<?)D N A@2^1t3llS]§ icl^ Lfc^T 

f>lg^DNAtT7 RNA* 1 ) > ^ - -t£ tc £ 9 O ^ F nT'RNA^^tS : t 
lcioT4ltt'5C k **T' § -5 c JMtmtc £ tl -S C h ti ;ffi SI L # ft* , ^ <r> £ 7 & s h 

RNAii, mmmzmAz ntzW:. mmnx-m 2 0 urn (ftm$uzi$mz.it. 2 lum. 

2 2 Um. 2 3 <r>^k$ \zfrM2 tu s i RNAt^HlcRNA i t^lSg^L, * 
5& Bfl <?> JUL H 3 3 t ^IlftP2 ll§^§T^-5. C <7> J: 7 &#jHli . Sf£u MtK ifr 

■3 <7> J: 7 tc . shRNAti. s i RN A klsJUt RNA i^^ll^CfZii^'Os *f£Bfl 
^tMI^UTffluKtK'^. shRNAlilfc, #F * L < ti . 3 ' ^aj^Jffifc 
* L t# -5 o M <?> ^ 2 ti :ff tc Rl£ £ ti & ft* , ^SKliSl O^^tf FIW 
_t. J; 0 #f u L < t±#3 20^ntf H^W_hT-^ 9 is. 3 ' ^tti*«ti. n 

£ L < ti D NAT'i) ») «fc »> $F * L < < i: <fc 2 * ? U * * K ^k\>l±.<r) D NAT'S. 

9 # . Steffi L<li2~4? U FI^)DNAT'*»)}|§. 
[ 0 0 8 2 ] 

*Hiflk:liv>Tfflv^n4RNA i %^l§^3tHf li, AX^lc^^L/i ( m x. ti\ 

co^T^^HH^^I^lc^cH© &3SvMi£ c ttx^o 1t¥ $1 iz j$ L tz$> cox* It . mfttu^ 
h 7^-7 i - ti £ lz J; ^il^t^c^'iffS Lu, 
[ 0 0 8 3 ] 

^^HHlciD v^Tffl v> «b tiS R N A i t ^1 SiE; tHf tJ, Ot'hnT'^tS :H 

Tx iiDNA^b7>f-fe>XfeJ;V-b>7N<7)RNAtn)ttl). Ztlbt^t'hP 
t - - > • r L £ ^ . JjfflJjaic^A-tSt. il<?) i 7 ^iltlCTRNA i ib*^|#Se 
Z$fL, *^BH<^^J^ib*S^^ tlSo czTii, fjxti\ 'i y ^^uSff (^i 7 

6 R N A ^ *ffl A3 ft lz 3$ A i" -5 C h **T* § £ . 

[ 0 0 8 4 ] 

*5VMif tlb^t^T^iI^^t7f n ^c^J; 7 ^*Bf If Z ^ J= 

7 ^ B9 T t * tz . HH <r> i^g^JvS =k Dfffi^^ lz T ^frffl T' S> S . 

[ 0 0 8 5 ] 

* # tc t? T . r ^ H V > ^* x > h >5r ^ T? ^ M ^ -f Xt5 * X 9 V ir * H 
Jtti. ^M5>ffT"«ffl $ tis Ml^nco^f^^ 7 . *^BH<J0# ^ ^ u lr* H t^^^SiK 
^ tl # ^ ^ V ir * K * n - y fc L T » • a>(7*'; ^>f-lf-y a>ffi, 7"7 

- ^ . , s >f >f - ^ 3 > ^ ^ ^ vMi ^ -»f > a v N ^ >f -J 5M -tf - x 3 > vS # * 



m 3 c b iz & *) . f^iiil'J^nt^^isctn*^. S it © ic ti . n 
— — ?&*<^DNA*III^ffcLfc7-f^7— fcffluT* 0. 7 — 1. 0M 

^NaC llfftT, 6 5tT*^^ 7*'J / ^-H-y a >tftott, 0 . 1 - 2 fg "il )$ <jo S 
SC (sal ine-sodium ci t r a t e) iit ( lfIS<»SSCg'«w| 
ili, 1 5 OmM V ^ 15mM 'J-)ATi.5) 6 

5 'C*frTT-7 >f ^ 9 --&fcff-fZ> Z biz & *) [b]/^T§ Htf F 

a^') 3>U, Mol ecul ar Cloning 2nd ed..C 

urrent Protocols in Molecular Biology, Su 
pplement 1 ~3 8 > DNA Cloning 1 : C o r e Techniq 
u e s , A Practical Approach. Second Edition, 
Oxford University Press (1995) f^Ill IZ I£ |£ $ tlT 
v^^Sicicxft 7 ct^TS^o :;x\ x h > ^ x > h Tx-^ -f ^ m 5M 
-5 Se^U h It . ft £ L < . A E?U <^ * £ £ ti T K?U * % # t? ffi^J ;b*P&^ £ ti £ . 

-i i* ') ¥ -i x^ms * ') 7 n t f f j bit. _hie^ -r ^ y % x^ftTx°w]co # 

^ ? u ^ ^ ^ ic ^ -i -f ') ¥ ^ X~f z b t>*~£ % Z> & ') ^ 9 V ir + m ^ 7* 'J 5M 

* -J ^ 7 l Or* H i: LTl#S3lc tt, * % Hfl t M £Mc ^ 2 ti S "r 5 ; &K?iJ % 
# 'J ^ 7' f F ^ n - K f § D N A^J^Sffi^iJ i: '> £ <H60 % Jil _h <n ffl Is] '14 ^ * 
t4#^ntf h\ ^ $ L < li 8 0 % l^_h<7>ffllB]'l4%*-t -5 # 'J ^ n t ^ F\ 5 ^> 
\z ft £ L < It 9 5 % W _L ffl TO tt % * -t -5 * 'i * * U * * H * ¥ l-f § 3 i: § § . 
[ 0 0 8 6 ] 

* Bfl $ffl# 4? v> T r M m. iz 7. h > yiyh^lftj li, teSfrBlfll lc 4? v> T S ffl ffl 
'r±^*"t § D NAI^m >f ~f >) ¥ -i -tf- x 3 > ^HJ^tc L . f LX;X77 
tiDNA^^^'J 5M -t? - x a > * l%7>ir § «k 7 lc Wt.Wc £ ti * % 7 . ^ -f "/ 

7^-y3>^)Xt- ') > y 1 > y - [J , ± [C . fig, >f * > Jg * feiV * K 

<^Jc 7 ^r^'l4M<7)*fr lc Jc oT^^^ti^. c<^Jc 7 >5r ^ 7/ 5M-tf-x 3 >fc =k^i5t 
ttlti T^^lc x N >; > ^ oc> h J <?>#Jli. 0. 0 0 1 5 V ') u , 

0. 0015M 9 ^-ym-y h ') O 6 5 - 6 8 C , * tz It 0 . 0 1 5M fifb+h 'i 7 
A s 0 . 0 0 1 5 M 7 x. > B: + b ') *y u . is J: V 5 0 % *JU7;H, 4 2'CT*5. 
c 60 Jc 7 =5r m & lc 7. h ') >y i> h ^'^fricov^TIi, S a m b r o o k e t a 1 . , 
Molecular Cloning:A Laboratory Manual. M 2 ?fx 
x Cold Spring Harbor Laboratory (ColdSpring 
Harbor, N , Y . 1989); 3s & V Anderson et a 1 . * N u c 1 
eic Acid Hybridization: a Practicalapproac 
h. IV. IRL Press Limi ted (Oxford, England). L 
i m i ted, Oxford, Engl andtfM^CL iz «k ») . =k ►) x h M > 

ac > h ^ ^ ft ( M *. It . iOiuIS, =k ^ {& V ^ ^ t>IS, i!)|U*^A7;h\ 
*fcl±ffe<^^ttJ(l) flSfflLTtiv^ ftiL<7>^SUib*. #Jff ^ r >f -H- x 3 

') ? -i — 3 y&&%Lts& ufcftmffi-(&iz^%nm&, j= 7 ^ftiL^^sj^^j tux 

l± x 0 . 1 %7yli7^^->\ 0 . 1 % # 'J tf x ;u f a ') K > . 0 . 1 % t" a >; > 
+ h ') t> u . 0 . l%h'Tyiiif h 'i "7 A (N aDo dSO 4 tfcliSDS) . F i 
col 1. Den hard tig*. M # fe^II $ ti ^ y Iff D N A ( £ « SU <o#ffli« 
65DNA) =k VfitH f^Xh7>T'*^i) J , f&<^ * ^ffJ t * . f$ ffl 3 tl U % . Z 
fi b<r>1fc1ia is ck VI i± . >^ A ~f ] ) ¥ >f -fc?- x 3 > ^fr<7> 7^ h -j > ^ 1 > x - tc H 
W83 1Z %im~& H- iL Z> Z b £ < $ fim Z> o ^ 7* 'J ^ >f -tf- x 3 > It. ii St. p H 
6. 8 — 7. 4 T?Htfe$ tl^, ; f\Hl&& ^-^^S^frlcfcv^T . ^ A ■¥ r >f -tf- >- 
3 > <JO M ^ . e i: A, if p H ^ iL T- ^> S o Anderson et a 1 . . Nucle 
icAcid Hybridizationla Practical Approach 
. m 4 IRL Press Limi ted (Oxford, Engl and) 89 
cry z b o 



[ 0 0 8 7 ] 

D N AliM^$£ttlc»S*4 z- & Hf t LT It. S <o iffl . Is ZVUmtt^f 

3ti^^^i(^3iffl^i±. -e Lxm% &®zm mm^^ d n a >f 7* v v-zmfc-tz^ 

T m (t) =81. 5 + 16. 6 (log [ N a + 1 ) + 0 . 4 1 (%G + C)-600 
/N-0. 7 2 (%*iA7;F) 

> S» £ tt mftfem * ^ + h >) f u A * > <?> t ^ jglg-? 0 . % G + C tt . ^ ^ ') 7 
H tf ^> ( rr-> + y h y>) JgS^)A---h>T-yT*^^, ^ IC — & L ^ -i ~f ') 
v K IC i L T x Hll»SJStts §1%^-K fcWLTJR 1 'C-foja^-t*. 

[ 0 0 8 8 ] 

* Bfl $ ic X r + S S tc ^ h M > x* x > h ft * J i: ti . r?SS tc * h <) > ^ x > 

il>*fr$U7o ftifil* T + SSlCXh 'jyyiy fifc^frj 0 . 0 1 5M6 

fb+h'i^A. 0. 0015M h'lOA^ 5 0 - 6 5 *C . * It 0 . 015 

M U \ t + h M ^ A . 0 . 0 0 1 5 M ?i>l+l 'J')/,^ fciy2 0%*'^7;h\ 
3 7~5 0'CT-J>5. M t L T . 0. 0 1 5M+1 ')^A^t>f 5 0'C<7) T^glSt 
7. h > x> h ft J &#a. m 2 1 %<7>^-&£fF§-t£„ 
[ 0 0 8 9 ] 

* Bfl |ffl S tc 4? v> X YMfe\ lc x h ';>^x>Nft^#h r + S S J lc x h 'J > y x > h 
ft*f4^ t <7>Wlc5c£ft E SO tt L ft v^z i: ^#Kt* s , ^ tc «k o T HHP § ti 

So litf, 0 . 0 1 5M+h ')7A^t> (**A7;H4L) tc T . ft ^ tc - & 
LtIv^DNA^s4»fiS!i, lft 7 1 °C T* $> I) , 6 5 °C ( TO C -i ir > % m. ) ? ^ i5fe^ lc 4? 
v^t. c nii. *9 6 %^-Sr.^ffgic-tSo «k ») ^lti/cM3ii--5@e^J^«^-t-S tztbiz. 

[ 0 0 9 0 ] 

1^2 Of n tf KJT^t'J^^ ntf h'^n-yicov^T^ 1 M N a C lie It 

Tm= ( 1 o<50 A - TJSSlc o§2"C) + (lo<7>G-C ^SHtc o§4'C) 
lCckoTfS^3*i5. * x 6X^i>i+ h (SSC) iefcit^f h 

t > "il S li . lM"?J)li (Sug g s ^ Developmental Biology 
Using Purified Genes. 6 8 3 I> Br ownteWF o x (1) ( 
19 8 1) ^#M<7) d t ) o 
[ 0 0 9 1 ] 

se^j s ^ 2 <r> t 5 ; t ^ t; i ^ 7 f h j t u f ^at # ^ l < a 7 7 r ^ >■ 

c d n a 7 -t* ^ - frh ic 7>^i $ ti o se^ij s-^ 2^7; j mw>n 

7th*i it ^^eSC'^^t L < i± 7 ^ r > > h ft ^ n - K -t s ^Sta . *H W tc l % o 
i/ ML t# -r >v -t* 5 > (BSA) ; 500mM > ^ h 'i^A (NaP0 4 ) ; 1 m M 
EDTA; 4 7 % S D S * # t? ^ -f 7' V r >f -If - >- 3 > ^ir * . is Jc 

7*10 tc 2XSSC (600 mM N a C 1 ; 6 0 mM ? ^>St + h ') O u) ; 50 
°C<o0. 1% S D S *#t?i5fe^Jjg»Stk: «k o T^ft 5 *is ffic x h V > x x > h *frT, 
^ b ic i L < a*Ml£nc 5 0 °C<?>MJS-?^> 1 % ^ y i)|7* "7* 5 > (BSA) ; 500 
m M > H + h ') *y u ( N a P O 4 ) ; 1 5 % * >i u t 5 K ; 1 m M E D T A ; 7 
% SDS ^#tfA^(7*'j r^-y H7iiift, tei^*ltet5 0°C^lXSSC 
( 3 0 0 mM N a C 1 ; 30 mM 7 ^>m^ h ') O u ) ; 1 % S D S*#t?i5fe^Jfg 
®i^lc j: oTll^ ti* iR x h -;>^x>h^frT. St iff * L < ti^Hfrle 5 0 °C<vU 



Jg T* <T> 1 % O ; y jfiL 7ft T ;u ^ 3 > ( B S A ) ; 2 0 0 m M 'J ^ A ( N a P O 4 

) : 1 5%*iA7> H ; 1 m M E D T A ; 7 % S D S^#t? ^ 'J ^ t -t£ - x a > 
mmm. is «k 95 lc 6 5 °C <?> 0 . 5XSSC (150mM NaCl ; 15mM ? 

:x>$^ h ^ a) ;o. 1% S D Sfc#t?ifci**g»Stk: Jc o T^lt£ ti^fix h y 
i; i > h &tt~RcEflJ§^ 1 ic^i-ie^ 1 o * fcli**>-g&i: ^ t ^ f t X Lmz° 
[ 0 0 9 2 ] 

^ Bfl IE # IC T r ~?° n - ^ J tit. t > tf h n =k V/ * li t > tr * ft <?> X ? M 
rft if <7>£!&3&l8!igftk:iJV,*Tfflv*«b *i£ . t&§is^*tm * £ i*v*. fj z_ it 

[ 0 0 9 3 ] 

It^ o - -7 i: LT Jf|v* «b ft T i: LT It , Efti t ~t Z JUS T I* ffi fll ffl TO 

tr h ft z> . -e «k 7 ft +»ffi?iJ it . ttf * l < li . ^ ft < 1 1 9 aiK^-t -5 * * U •* * Y M: 
co. t *) ttf * L < tt ^ ft < i: t 1 0 <o ilif^-t -53? i 7 u FI<iO> 2 >b ic £f £ L < & ^ ft 
< i: t 1 1 <^iliSro-t-5 ^ * U * * F J%<7K ^ ft < t t 1 2 -5 * ? U Or* Y M^O . 

^ft < t t 1 3 coilifrc-t £ * ? L Y J%<7K ^ft < t t 1 4 <^3lfeci- S^^U^^KJI 
<7)s 7 >ft < t t 1 5 <?>ilifro-t-5 ^ ? U K^<^. 7 >ft < t ^ 2 0 <r>&M~t £ ?Htf 
H ^<7) x '>ft < t t 2 5 <7>ilijro-t -5 ^ ^ U ^ ^ H ft<?>. / >ft<i:^3 0 ^OilMi" § ^ f U 
^-^ F^<7K ^ft < t t 4 0 <?>3i^ci-§ ^ ^ L KI^O, 7 >ft < i: 4j 5 0 <^3H5ci-^» % 
^ tf FI^), ^ft < i: t^StKUlT* . ^n-yt LTflEfflS ti^telfcffiUJk: 

ti . _hiE <7) ffi^J \z n L T . ^ ft < i: t 7 0 % ffl Is] ft . Jc *) ttf £ L < tt . ^ ft < i: t 8 0 % 
ffl TO ft . $ ic n * L < li . ^ ft < i: t 9 0 % ffl TO ft . ^ ft < t t 9 5 % ffl TO ft ^^ffi^J 
ft 4 # *l § o 
[ 0 0 9 4 ] 

ta^t:Uu7. tf HTIt BLAST (Al tschul et a 

1. , J.Mol. Biol. 215:403-410 ( 1 9 9 0 )), FASTA (P 
earson & Lipman. Proc. Natl. Acad. Sci. » USA 
85:2444-2448 (1988)). Smith and Waterman v£ ( 
Smith and Waterman, J.Mol. Biol. 147:195-19 
7 (1981) ) , feWNeedl eman and Wunschft (Needle 
man and Wunsch, J.Mol. Biol. 48:443-453 (197 
0) ) ft tfrmir fr*tlh\zm%.$ tlftv^ 4fif^^'ftil:LT!i, Xh'J^y' 

ac > h ^ A -f r -f -tf - is a > • x Y ) U D N A ~k + A a > > > v > # 1c Mi *) ft It v 9 
n T U >f U ti ^7" 7 X #c IC O ft It fz v ^ n T U t ( v O n 7 M 7 -v t ^ ) . PC 
RbWi n s i tu^t^MSM-tf-^a^ftir l-f «b ti -5 fc* ti «b tc FS/^ 5 ti ft 

* m \z is x . * % 8^ tc 4? t {$. m $ n & ejo s ^ 2 -r 3 ; 

[ 0 0 9 5 ] 

* bhieb# 4? t se^u (7; ; ^ * a mst ft ) <^> r to j . r ffl to 'it: j fe^r 
ifiittj co^-^y ^-isit. itm^> 1 y k <y -zmm%vtmizmm $ nrzwim 2 otitis 

-t -B c t \Z J: o T ^ <S6 «b tl -B o :ZT\ #')3<Htf F ffi^Ll Sfclil V -< "7° ^ H gfi^ij 

ittsi^ 1 y y o \Hcomft\zit. 2 o<^ie^ij<^^iift t ^ t > > h tc r> ^xcommmM ok 

<r>m>$\ iz ftrjn^# * tiT v>tiii^ ^ -v 7'^t£ DKtU^ s , c c T<^Smse^iJ iiftrjn 
t t ft v^t <7> t -t Z ) t it 18 Lfcktlc, ft^JB * a (i" ft % * v 7°) ^# U 

n * Jt i% *)* ^ . to-<^ ifoWcum ^rzit-r ^ ) mnm & t % h <r> mm \z t ^ n & & w. 

coWL^^tbZ Z tlz «fc oT . w^^g<^>8C*^«>. v «y * ft g <^ & * ItiR ^ -r > K 1*3 



1&m \z is u t & m 3 ti § it n- . ffl TO k: o x ti . B£*f£»r tc 4? x ffl *n <?> £ * * * ge 

?U tL$C T 4, ^ V X A J: V 7' a r *? u <D tfj ^ "b . jffl ft t ^ * ffl V* T If fiffi -t & o C <7) J; 7 
ft T ^ zf 'J X A £ V 7' a r 7 A L T ti . TBLASTN, BLASTP, F A S T A 
. TFASTAfei^CLUSTALW (Pearson and Lipman, 19 
88, Proc. Natl. Acad. Sci. USA 85 (8) : 2 4 4 4 - 2 4 4 
8. Altschul et a 1 . , 1990, J. Mol. Biol. 215(3 
) : 4 0 3 - 4 1 0 , Thompson et a 1 . , 1994, Nucleic A 
cids Res. 22(2) :4673-4680.Higgins et a 1 . , 
1996, Methods Enzymol. 266 : 3 8 3 - 4 0 2, Al tschu 
1 et al., 1990, J. Mol. Biol. 215 (3) : 4 0 3 - 4 1 0, 
Altschul et al., 1993, Nature Genetics 3:2 
6 6 - 2 7 2 ) l-f h ti & 3b*. ffl h z ti \z mfe 2 ti £ «t <r> X ti ft ^ . Jf# ic $f £ L v * H Jfe 
fl^Tti . I£*f«tc fcv^TIH^n^ B asic Local Alignment Se 
arch Tool (BLAST) (fztx.lt. Karl in and Al tschu 
1, 1990, Proc. Natl. Acad. Sci. USA 87:2267-22 
68. Altschul et a 1 . , 1990, J. Mol. Biol. 215:4 
03-410. Altschul et al., 1993, Nature Genet 
ics 3:266-272. Altschul et al. , 1 9 9 7, Nuc. A 
cids Res. 2 5 : 3 3 8 9 - 3 4 0 2 ^#»a<^:}:) tffl^T ?>A^Ifej;?j 
tikWk&M <7>fflls]'tt^fPffii-£o !ff tc . 5o^)|fflBLAST^nr7/,§MuTKT^ff 
I^Ilt^ c t tc «k o Ttt$5 £ feti^sg 2 nS5. 

[ 0 0 9 6 ] 

( 1 ) BLASTPfcJ;VBLAST3T*7; ; ? x - g£?ij * ? > ^ 7 H E?iJ 

( 2 ) BLASTNT^ ^ l tfK^^x>j-E5iJ%^ tf KSJiJt'-?^-^ 
i: it IS : 

(3) BLASTXT* ^ U * H <v 9 ^ V - ffifll ( M^J<^ M ) ^6 0^)1*^1 

(4) TBLASTNT?>A^H^?i')-EJij§6o^iA^ (ffi^^M) i"^ 
TTfiLfc^ ? U * K grZftl -r*- 7 - X ttn : 

(5) TBLASTXT'^Htf h^^x'j E?U£ 6 ^^m&ftX^m Ltz$j<7)% 

. 6 ^^m&wxmm \^tz^ ? v * * v mm ^- M-xt 

[ 0 0 9 7 ] 

B L A S T -f n r =, u It . t 5 J m<0 ? x. 'J gr2?(J * ti 1&m<n ? az -J gfi^lj t . $F * L < 

it 9 y ? Hie^J telfcEfll ^- 9 ~* - * h ti tz.Wfo.WM t<r>m 

x . r^Mxnrtr>>hWJ Df arti £ IIw -fe r > > h * iffSt § z i: tc =t o x ffl 

[Bjge^lJ * [B]^i- -5 t T* *> £ o A^XaTtr^hWl^ # < (D % <D J$if IC 

TJf^D^xar'j^rvh -y ? x ic «k o x n "& ( ft t> % IS fb) fclff ILl\ 

*r * L < ti . ') > 77 h ') 7 ^ LTBL OSUM6 2 7 F ') ^ x ( G o n n 

et et al., 1992, Science 256:1443-1445. Hen 
ikoff and Henikoff, 1993, Proteins 17:49-6 
1) *i$fflt5. 3 v h \i -y ^ 7. ta tr iff U L co t ti ft v^** . P A M t tz it P A M 2 
5 0vh ')'7n^fflT*§5 (fcUlt Schwartz and Dayholl 
, eds. , 1978, Matrices lor Detecting Distan 
ce Relationships: Atlas ol Protein Seque 
nee and Structure, Washington: National B 
iomedical Research Foundation^#M<7>Ci:)„ BLA 
S T ~f a ^7A1L m & 2 ti tz -t ^ X <r> >\ A 7. n -fe r > > h H <r> fttf W ft * fF fffi 



^mtz-f -b r> > b tljKtS, liiitW^tltt^^^SK a r 1 i n^^^ffluT^^ 
x^-r-b r > > h xt<^^Etffl5^*mtt^¥Pffii-^ t*F * Lv^ (K a r 1 i n and A 
1 tschul, 1990, Proc. Natl. Acad. Sci. USA 87:2 
267-2268 #M<?) ;t) , 
[ 0 0 9 8 ] 

* Hfl *ffl » ic 1+ 5 r7"7^-J i:ti. n^^^JxfClC fcv^T . *i£?S7> 

T fb^^/^ixl^^Hi^ ic^S^if^H^ . nM5$=f<r> Sf&IxfcX' it . £ *i 5 ^ § ?S 

9r=tit^m<^-%i^mn\zmmm^nm^=f- {Mz.it. d n a s t ii r n a ^ ^ ) 

[ 0 0 9 9 ] 

^^-t l xm^h nznmftj- 1 txit. @^ t-? zm&i'^tzmmm tm 
m®*. 'Mtt < 1 1 8 ^iiisci-^ * * u f ft^t»ffi?ij*iri-5 3s w htiz>„ 

Z <r> J: 7 . #F * L < li . 5)"Sr< kt9 ^ii^ci" 53!Htf F ft<?> . Jc 9 &f 

t L < It 'M £ < 1 1 1 0 ^il^i" 5 35 7 L * ^ K ft <?> . 5 ^> IC Jff* £ L < * < i: «t 1 1 
coMffi-f 5 35 ? L * ^ K ft<?> . 'MK < h% 1 2 <7> jUici" 5 3! H FI^)> ^ # < 
1 3 <^ii^c-t 5 3^ H FI<7)^ ^)&< ktl 4 <7>3ilroi- 5? n tf FI<7), < 
t 1 5 <7>ilifro-* 5 35 ? u ir * K ft <?K ^£ < i: & 1 6 ^il^ci" 5?ntf F ft<?K ^ 
£ < i: ^ 1 7 <7)3l*5ci- 5 3! * U ir * K ft <?) , 'M t£ < t & 1 8 <?>3ifeci- 5 35 * U * H ft 
x 7 > * < t $j 1 9 Millie -t S^Htf FI«> ^4<H20 <7>3l^-t 5 3?Utf F 
ft <7). ^4<H25 <7)3ll5ci-5 35 ? U H ft<?>. i^ft < 0 <7>ilifro-t5 35 ? L * 

^ K ft <7K 0 ^ilifro-t 5 3!Htf FI^, H50 <7>il<rc-t 5 35 ? 

u^^Kft<^. mmwznx*& *> -ju-^t L-z&mznznmmmzit. ±.m<r>m 

m iz ft L X . ^^<H7 0 o /o«^*, «fc ») £? * L < . ^ * < t t 8 0 % ffl fs] 4 . 5 ^> 
tc £f £ L < It . 'J? ft < i: t 9 0 % ffi la] ft . ^^<H9 5%«^14 * *i 5 „ 

>r 1 Lxmrntcmm it. emm) frMmznzmm^'&niz ioTtui 

J; 7 7' 7 v - (?> ^ ff ^ M^ff ic t M *n t? 0 x fiTfe:*oTU < ^ > f 
a-?^B/7A LASERGENE, PrimerSelect, DNAS 

t a r) tfflv^TftoTi J:v\ 
[0100] 

*BHiffl#icfcv>T . tit. m&com h ^^tn.fM^^.^^^i . t^ox. 

xfh-^t ti^f^<7> ^ n ^ > tc 5 ifii tc h- ~t 5 t 5 j mn^<^> -b t ^ 

ft ( M H C ) U -b 7° ? - ic J: 5 Mm iz o T <&^T? #> 5 T 5 ; «f ^ S <7) -b -v h # § tl 
ftm&frW IZ is v> X . ^^'t;if;[^>lfFoT\ xfh- 7' [i . fr=?-<^nWL ( fJ x It 

& 7* > x rmm u -b ^ y - * ^ ah l a tc jc o tisii $ n« g^e^^^i- 5 . 

F^ttflfh-^H, X f h - 7' IC 54 ft 4 ^ Kl > "7 * > - X 3 > IZ 3 O Jil 
1^7; Jit#Ai5. — & IZ. ^¥ b - y'lt. / >&<tt5o<7>C<7>Jc-7&T5;8£ 

f^ilSlcii^4< kt6o, 7o. 80. 9 o . i/ilJl O^c^i^jrT; 
St ^ «b * -5 c x f h - 7'<^ft $ it . Jc^ftvMS^. t i:<^-<7'^ b coiXm'&lzMM-t Z> 
Z hfrh —l&m izn S. Lv^*, =i>7^>->-9> ^ ^"iSi- 5 . ^-f L t ^ 7 T- ft c 

? SlcfcMt 5 x tr h - 7°co[B]^ii. ^M^ffTM^Dcof^if ffl tTgilcI^^ til,, 
#ijxti\ Geysen^ (1984) Proc. Natl. Acad. Sci. USA 
8 1 :3 9 9 8 (plf^cojAliacfctt 5 S^SJIC'ttx t° h — -7<?>-&H* Stt^'t 5 fc#> tail k: 
K 4Mt«-iKIS4^) ;*S^fI^m 4, 7 0 8, 8 7 1 ^(»i^F- 
7'^[B]^L. ^ fzdbco^M) IteJc^Geysen'b (1 986) 



Mo 1 ecul a r Immuno 1 ogy 23 : 709 (pff fe<7>t%fa\ztt L T m^U 

h-7^^^t§^aii, ^M^fftc 4? uxji^T'i. •) s j: 7 f h - fit. ttm 
ztzitT 5 ) B^-iXKfli n& t , Mmmnzoz. 7 ^m^ammnm^m^xm 

[0101] 

o T . ^ 7° H % # t? x t" h - 7' t L T fig ffl ~? 6 Tz db \z \t . 'Jr ft < t t 3 7 ; ) Wc<^ 

< it 'J? ft < 1 1 5 t 5 ; BE . '>4<tU7; ;|> '>i-< ^77; H 
87; ; BK H97; ; SK ^^<H1 07; ; BK ^^<H1 575 ; BE 

. 'J? ft < t 2 0 7 5 ; BK '>4< H 2 5 7 ; J Bfrtf>JI: $ <7>ie#J jb*>&^-?*> *J # £ . x 
XV—-? ltmtkX£> o T^^>7*>->-3> W*1&~ZS>r> T t J; o 
[0102] 

*> -5 ? > * H 5> T IC is U X . SC^lJ \Z # * ti & *> * 7 5 ; & . ffl 5 fF ffl *d In" ft£ 7J <?> Bfl 

ft ? > ^s^3Hicfcv^xftii^7 5 ; BHcg|H2 nmz<, 3b%> ? y 9W<7>±%i^itoWim 
tlESt^^U, ? > '^I^fflSfPffl^fe i ^ot. Jtf^^7; ; BE 

<7) g^^7 5 ; BfrEflJ IC fcv*T * * li Z <r> D N A =i - H ffiHI <?"> U ^ tc fcv^T ff *U# 

-? + Y % 3 - K & *t J£i" -5 D N A lc T ff tl# * . 
[0103] 

^M^ff -ZUdb hiiX\^ h (Kyte. JtiVDoo 1 i ttle, R. F. J. Mo 
1. Biol. 157 (1) : 105-132, 1982)o75; m^M^m ttHli . 

11, DNA. }/t#. K/Sftt) t ^fflSftffl^^^S-t -5 o §7; ;B& 

it. %nh<?>m*&& & vnffi<r>&wiz&rf <m*&f§®t~&m>) mx %nzo *tih\t: 

^VoO> (+4. 5) 4 . 2) ; n >f ^ > ( + 3 . 8) > 7 x — ^ t 7 

- y ( + 2 . 8) ;>-x^-f>/>-x^:y(+2. 5) ; > ^ * - > ( + 1 . 9) ; 7 => 

- > ( + l . 8 ) ; r «; x > ( - o . 4 ) ; ^Lt-> (-0. 7 ) ; -b > ( - o . 8 
) ; h 'J7'h7T> (-0. 9 ) ; ^ a x > ( - i . 3 ) ; 7' d ') >■ ( — l . 6 ) ; t x 
^ x > ( - 3 . 2 ) ;r^?5>Bfr(— 3. 5 ) ; r >i 9 ; > ( - 3 . 5 ) ; 7x^-7^ 
> Bt ( — 3 . 5 ) ; 7xa-7^> ( - 3 . 5 ) ; ^ > ( - 3 . 9 ) ;feiif7;^z> 

( - 4 . 5 ) ) X 3b Z> o 
[0104] 

3b%-r 3 ;be^. ib] ti <?> iEi^te^m % * -r £ fm<7> 7 5 ; bbc «k 0 i^lt, ^ lt«i 

^ H) ^4£C S 3 h fc*^M^ffT?ffl*nT?*>S. Z<D J: 7 ft7 ; ; Bt^^lCfcv^T. 

iE|7K'l4^^ 2\?inx3bZ> Z h fritf U L < . + U^T'i^ : 'J i L < , fcjc 

V± 0 . 5 &l*3-?#>5 3 «b lc J: •JJffiLu. i^tttcS^ <C<?)=fc-7ft7; ; ^<?> 

[0105] 

,554, 1 0 1 -^icie«2 ti* «k 7 wr<?>»*'it*8c**T ; ) mmm\zm *> ^x h 

ft x v^s : 7 >i - > ( + 3 . 0 ) ; ^ > ( + 3 . 0 ) ;7XM- 7 f>f (+3. 0 + 
1 ) ;r^?5>BK+3. o + l ) ; -b «; > ( + 0 . 3 ) ; 7 x ^ 9 > ( + 0 . 2 ) 



; r >i 9 5 > ( + 0 . 2 ) ; r >- > ( o ) ; (-0. 4 ) ; 7° n > ( - o 

. 5+1) ; t => — > ( - o . 5) ; t x ^ x > ( — o . 5) l. o) 

; > * ^ - > ( - i . 3 ) l . 5 ) ; n >f ^ > ( - 1 . 8 ) MVaO> 

(—1. 8) ; + a x > (-2. 3) ; v ^ — >IT ^ —y (-2. 5) ; J; V F ') 7' F 

^ ^ # -s so & <^ \z g$ $ c «t $ n & . z & 7 ft t 5 ; it a ta ic & u t 

=k V + 0 . 5 £1 ft T*3b % Z t 3 h \z J: ^ J Lu, 
[0106] 

(I^U7. ft t LTfl, 0J*.tt. m^tt^it * fcli Bit + 2Wl*l 

<r>%<r>n±. WILL <\t±\\>HH<r>%<r>n±. £9£f£L<tt+0. 5 1ilrt<^^^fB]±<^ 

o . 0Q £ ii\ iX <?> & ^ ^ - 7° i*i t <?> a $1 : t >i ^ > j: v y > ; 

Jr>i ; t')>fcJ;yxL a- — > ; r >i 9 5 > i !/r x^' 7 dp > ; ft ^ v tc 
> s n >f ^ > , fcJ;V^;DO>\ ft t ti*m Vf h ft -5 ** C fl h \Z mfe 3 tl ft 0 
[0107] 

* Bfl # £ T . r & ^ # J t It . % t 0) £ >) 7 * \* £. fz\$ & ') * 9 * * \* 1£ £ 

ttrjae^f*. X^e^fr. (truncated) 3C^#. ttiliafe^Sf* 

ft £ t)*m IT ^ tl £ o <7> Jc 7 ft K ^ # i: L T tt . S¥i:4'§«i^f Sfclt^'i^^f F 
lextLT. 1 ifctttl<?)ll$, rt^jnfc J: V/iL fzltX^. J>5 u li 1 oWi^Ii, ft 
^jnfc J: fciiX^t^b^li'flf nhlzmfeZ tlftv^ ^ilfef (a 

1 1 e 1 e) tit. m-Miz^mizm t . Svmc E S'J $ ns51^©3c^#<^ c i: ^ 7 . 
t^oT. r^^ilfe^ ^tmi* J til, cB-Silfe^-lc^LTx ^^3tfeT<^M#lc^>^e5C^ 
f«v^7o ^ <^ «k 7 ft PisLmfk=f^.^W\t . oWfc-t & t^AlMir^ t TO — £ tt# 

^.m^m^^^-f Z> Zh$j3hZ> a raffllRl#*fctt*ta Mhomolog) JMI 
» *» S tt <7) ^ T . fcT? ^U'i^ifcli^ i'U tf hi,^^?, ffllsJtt (ftf 

* L < l± . 6 0 % iii _L <r> ffl la] . J: DJf <a> 8 0%J-U> 8 5 % W _h . 9 0 % W ± 
. 9 5 %W±<7>fflTOtt) fc^fcv* 7 . ^-<7> J: 7 ftftffl[s]#^|X#-t ti . * 
BH lffl#<^ |5<S ^ BH -Z*2b Z> o r * >i V n r ( o r t h o l o g ) J i: li . ^- >i V n 
^aafe^p (or tho l ogous gene) t t» , r.o<7)Jt'g^^S>§^ii?a.7 l c 
h-h<nmftit\z 7 o ^llifil^to^trn^^ffi 
T 7 t 5 M - ^ iW IC t t . t hfciW7X^ a rnif>ifif iJt^ V n rX'* 
S ** , t h ^ a ^ =E 7 a if > m €T «k V 0 ^ t rntf^I^f tt^^n r ( T ft « 

* ^ m <7> ir n, V a r ^ * , *%^k:4jv>T 3 frfflT?*»*)#*. 

[0108] 

* tc [b]-<?> t 5 ; mmn t^-Kt^tii^vn^ tu^7 ; ; ^ie^o * ^ - 
Ktftv^^tca. *Hwic[B]-ftge^ij^v^ 7 o mir,^- ^ ^mm^rzdb. &&<r>mm® 

\z m — %t%m:h*&:Mcoffi%.<7) 9 y 9 u - H ~t Z> . f J x. li . =i F > G C A , GCC. 
GCG. feiWGCUttt^Tx 7; J|77^>^^-h'tS. Lfc**oTv T^^> 
=i K > lc J: *) iff ^ $ £ . ^ <r> u H > li . =i - H $ tlfe # 'J ^ 7' ^ K * ^ 

gf^CJ:^<, IS® 3 tlfcttJfc-t* n K ><7>&M.<7>%<7>lZ$£n$ tl|#-5o Zc^i:7ft^ 

if^^iftu. «^»icec^$*ifcigs<^ 1 o<^iiT'^^, r^u>i c^s) J x-3h 



& a # -< 7' * h * =3 - h -t & ^mm^^^-t^x cDwmwzF) it t tz . -e^+^ie^nr^ft 

— is <r> fz db <n of — 60 =; K > T* § A U G , J: ^il h 7° h 7 t > <f) tz db <D nf — <r> u H 

>T*S)STGG4i< ) fc*. »^fck:|^ — £#^fc££-*-.5fc#>K:SC2e3ft#-5 C 

ft? $ ft § o Lti^T, # V 7' K % n - H f -5 t%&<7>& A V > h ti , SB«R $ ft 

JSlntc^ftS^W^Jf £ S t 5 ; mx3b%> is *t=- <i y tom&^MW-t Z «k 7 ic ft $ ft #-5 
. 3<t> «k 7 ftJ^*ge?iJ<7>2$C^v£ £ LT li. ftOK^lSlft inc «k *^»f * DNA* 'J > 
, K 1 e n o w y => r > > N , D N A V 4f ft lc «k £ \z «k -5 jI*o^<t> «tll , 

ark Zoller and Michael Smith. Methods in 
Enzymology, 100, 468-500 ( 1 9 8 3 ) ) h*m W h ft £ , Z <?> ffc 

[0109] 

* Bflfffl S U T , fill® iC^fffift * ') ^~f* H tf^jllti fc*>lCx 7; ^cOgfg 

cosmic, 7; ;i^ft|)D, X"k. % tziZBM^ % tzii i z b frx* £ % . 7; 

L < tt 1 ~ 3 fi<7)T 5 >» IX'IitS 3 t^V^ 7 . 7; J m<ntf1)W bit. U«^7"f h* 

M lz 1 o & _h , m z. It. 1 ~ 1 Oi^ S i L < li 1 ~ 5 I , ^ffiL(liN3i^7 
It. 1-1 01, ^flL<lil~5i, «fc *) n $. L < tt 1 - 3 f® t 5 ; m^X^Z -t± -5 

ct^v^o r = Jif ia, 7 $ Mb, * >i >nt. mmit. ^nrwb, M*JHb 

, fl&Hfb (1 i p i da t i on) , *x*'i'^L Ti^ift, r n x ^ it. ') 

it. *mit. ~t i/ >v it ( $0 It . T-b^^fb) ftir^#t?;b*, cft^tcFi/^^ ftftv^ 0 |g 

[01 10] 

2|s:^«H#k:4JV>Tf$ffl$ft4fflgr^^^HT^nrJ * tz It V ^ ^ * K # J t It 

. ■< -f * k t it m ft -5 fb ^-^ t *> s ft* . ^ 7- k t ^ ft < 1 1 i o <^ fb^ © fa |g * a 

t^Wtiiib'f iiT^^t^^v^, Lf:i«oT, ^ 7° ^ H T + u 7 iz It . ^ b y° * 
KicJMLt, lo!U^)7; ;i7f pritiiT; ; &I£i?ttfc*ttftn u fctig^l^ fix 

U £ ^ CO * ft £ o ^7"f h'7-J-a rii, ^ <7> ^| N i: (7) 7° ^ K <7> f§ fjg ( #0 ti 

fflLTi^Z ^ tKv§'I4 t>*MM LTv^^ztftif) i: ^ H m iz fa] ti T *> § J; 7 tc . c 60 Jc 
7 ftft^jn Sfciigi*^ ftTv^£ 0 ^<7) =k 7 ft^7°^ H t + u 7it. MtH^m \z fcv^TIH 

+ u 7 & tf # 'J 7 - T- 9 f# £ o 
[0111] 

l±x *f£Bfl<7)fEBic^#2 ft^ c TKvgttT-^ 9 tK)§'I4I«1I (fjxti 

. ^ll^^mtt) TCtfo 9 y r< ?W<7)rfcWi*ffiitLm -So il^ftTKtt* «; ^?-it. Mz.it 
. IX T 6> <b ft -5 S¥ =t *) 11 iR $ ft If -5 : # 'i x f- u > • r 'J n - ^ (PEG) . t ; > h >- 
$ 'J I f L > 7 ') 3 - i v f^-Xl 7>\ tiP-X, * l± ffc cO )^tK lb ^7 icSo*< # 
"7 — x * V ( N — tf — ^ tf a M K > ) * 'J x ^ U > r 'J 3 — ;U . # 'J ^nfL > r 'J n — 
>l * ^ # # 'J ^PfLyt^y K/x^U^^-df-^ ')7- v # 'J x X 

^ ^ it # — n> ( #J x ti . ntn-i) j: v # tr — ^ t >v u — ^ „ z 31 iK $ ft 

fz^')y-lt. mWlt&C^^ fl. m — (fj^tf. 7y;Hk^fcA^)gttlXf 

^ifcttT^^^t^fcft^T^f't h) ^*L. x fi-o-^iiftOP $ ft#s o # 

') v-U, tf,g.c7>^^ Ifi. 9 f LT, Z<7># v — li ^tJ^tT'ft < T t 



[01 12] 

3 (7) # V -7 - fc* t x 'I it)X m IZ =k o T 3 tl 5 it □ * 3 <7> * 'J v - It . & - <7) Jx 
i^f^S^fti^§"?i>5. *5^fl> C <7> * "7- ^^tut 7 >i * >i it\Z =k o T 
£ tl -5 it a" x 3 <?> # ^ - It — <?> jX J£'tt T ^ H H * ^ % f £ ^ § T £ . ^ t L^JX 
J&'tt 7 ^ t b K tt , # 'i x -f- U > r 'J n — >l . 7ot't>7if h F (3<^7*nt't>7 
'^t Ktt, * >g'|4 T *> £ ) * It . <?■ <^ t ) C 1 ~ C 1 0 <r> . T >i n ^ x # & L < 
flT'J-it^y #> £ ( 00 £ 13\ * §l#f¥ H 5 , 252, 7 1 4 f (3*111, * 

[01 13] 

#£EBfl<7> * 'J ^ -7* H rfb (pegylation)tt. KT^ttti 
fcifilKS ti£ J; 7 ^M^ffT-^frJ^ . fi.&<^ ^ 7 it fx It \z =k o THSfc£ ti# § : F o 
cus on Growth Factors 3,4-10 (1992) ; EP 0 
154 316 ; fciVEP 0 401 3 8 4 ( 3 tl «b <7> § * tt . * Bfl flH « + T* . 

% t LTiffl 3 tl* ) o #f * L < H . 3 tf> ^ rfbti . JxJfttt * ') x * U > r 'J 3 
-^?>f (Ufcii. «m<7>JxJ£ '14 *>§tt# v-) t <^-f ^ ;u ft JxJ£* fciiT >i * >i it fx 
)f^ALTlte$n§„ *5tW<?># ') ^ * K <7> ^ r tfc<7> #> <r> #f £ L Tkvg'tt # 'i v - 
It. # 'i x U > r n - ji (PEG) T'f>li, * ijU # 45 f$ ffl 3 tl § if . r*'Jx 
f ^^'jn-ij it. P E G (^iiM^mm^n^-t & z t ^MM L . ;;X\ :^)PE 
G . ftH<^ 57 > ^ ? H ( fj x. li . t ; (C 1~C 10) 7in^y#')if 
^ * It =E J ( C 1 — C 1 0 ) T'l-^t^y^'ixf ^ Mip # i" * 

#> lc f£ ffl $ tl * o 
[01 14] 

ixues i± -5 <?> ic f$ffl $ ti * iitj] tt\ mmznmz* ^ ritttz^^tm^x 

') ■< K ^mm-f h Tztibvy-h^ it. — J&lcJi/lT^ 1 5g : (a) * 'i ^ x° ^ K 

1 rM_L<7>P E Gaic^^-tS J: 7 4*ffTT\ # 'i x ^ u > r -i a - >i {Mx.lt. PE 
G <r> . mi&& x X -f- ^ HfzltT >i ^ t K t :^)# ') F$Jxlt>^5 X^fc 

[01 15] 

^ nt$ fitz^^tm^ # 7°^ h a. — jkic. *b^ie* + ic ie®<7> # ^ x° h 
^ft^c tic koT, *gft * fciiUfip $ ti#-s^fli^^gi-* fe^icf^ffl ^ ti#* L 
^L. #HH«H#*TW^3ftfcx fb^M^^tb^ tifc*^BHco* -i ^ 7+ K ^Tli. ^ tl 

* fzitm^nm. cmziit. m^znrz^mwztzitu^ttz^um) ^iitmz* 

[01 16] 

Is] ti ic. r*'J^Htf h*7fn7j , Vn^-r + u 7 J it . *^ntf 

a fc a s % % it & w t *> s * s . # 1 7 h f ^ ii«ik^4<tUo^ fb^ 

te*»^*fctt^J»^»*8l^**^filliT?*>S t<?)*v^ 7 . L/c^oT. #')7Utf h'7 + 

ri/-;ii7 ntf f * tz eii $ tix -s t <^ ^# * tis . 

[01 17] 

*B^E«lci>v^Tr£ffl 3 tiS^if^T tt. tl * # 'i ^ 7/ ^ H i^ilw* 'J ^7 

ttftH^i^Slc J: ►) g|^3 tlTv^T^ ck < . vM±ffe<^Jm«fffi?0 A3 tlTv^T t 



<?■ -f * h i: ^Hiftlc TO — <*>*&66*'fr-t -5 t; 'J^^f K^n - FtS t!i^fT t 

«kv*. C <7) «fc 7 &lafe^t± s ^M^ff \zis\^x ; ik^X^h 9 . ^^HHicfev^xfiJfflf -5 c t 

[01 18] 

3<50J: ■? &1^S£iix MJ^a^P C Rv£ tc «k *) m & z t ^T-§ . ffc^fa \z Z> z 1 1 T* 
[01 19] 

* m w \z ^ v> x » * ^ 7° h * a # * ? u * * h <r> rum. tfifimrz\tX9z } 
tit, & ^ <?> # -y" * h * it # * ? u * kmc w L x . ^ ti f ti t 5 ; g& t L < a 

^cni\mm, * H * ? u * K t L < li * <?> ft" t+ ftn ,b § 3 

tC T M ft T* £> 9 . ^<7> «fc 7 ^^if<^#IJ t LT tt. ^ft^g|3Et**r & 

<^*i£o Hit. ft^jn £ fzltX^lt. 1 -oUtX&nitttMco&X & < . * <r> J: 7 
f^oIfS, ttflnifcliX^**^* Scuttle fcv>TB&i:-*.5ja8fc (#iJ£«\ * ;he > . 

^<7)Jc 7 1 SfciitiT'* 9 LTiff i L < ti. ^#<?->^2<7> 2 0 %lill*K 

1 0 % Jil ft . Ifclil 0 5 OiKTs 2 5 AH W T * £ X *) U £ . 

[0120] 
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fcj-m A&¥im.mmmm^ j ¥±n. 1 9 9 7 * ^icie«$ nx*s *) . zn^n^mmm 

[0121] 

AX ft IC Lfcifef^^ltSt^wDNA ^OTt 4? <k Zf WMit^lZ ouTIl, 
Ga i t , M. J . (1985). Oligonucleotide Synt 
hesis.'A Practical Approach, IRLPresslGait 
.M.J. (1990). Oligonucleotide Synthesis :A 
Practical Approach. IRL Press ;Eckstein,F. 
(1991). Oligonucleotides and Analogues :A 
Practical Approac. IRL Press ;Adams> R. L. et 
a 1 . (1992). The Biochemistry of the Nuclei 
c Acids. Chapman&HalllShabarova.Z.et a 1 . ( 
1994). Advanced Organic Chemistry of Nucl 
eic Acids. WeinheimlBlackburn, G.M. et a 1 . ( 
1996). Nucleic Acids in Chemistry and Bio 
logy. Oxford University Press iHermanson. G 
. T. (I996).Bioconjugate Techniques. Academ 
i c P r e s s ft £ \z Kt£ £ fix is *) . z ft h \t * m *ffl# lz is X W & ffifr % 

t LTt§m$ ft%° 

[01223 

*fEBH tc fc^TU! «b ti § le^JS-^- 2 <r> t 5 ; UfffiHI**^ •£ # 'J ^ ^ * K * ^ D?lc % 
<r>7 => 7 > > h J: ^3C'^#ti. ia^TI^^if ^ffl^TXi^ir -5 3 t frX% 
[0123] 

* Bfl |ffl # |c i> v> T it fS T lc o u T b * -t § iS □ * I~ ^ 7 7 — J * £ tt T ffi ^ 1^ ^ ^ ? 

<t> ffi & A ib*sr i^f x * IE Bfl <?> # * ? U * * H , ^)6 ! ?lciLfefiiSl:^nt-5'-*#f 
LTv^^^^fJ^^tiS, ? 7 — <J0 7 *> . ^n — — ^^icjlL/---^^^-^ |~ ? n — 
-Zs 9 9 - J hn. ^<7> J: 7 ft ? n-^> r ~* * 9-ltMn. M PS^*gUf4^ 
#t? v ;u ^ 7* ^ 7 n - rgP-fe^#tf o * <7> =k 7 ftMMMMffi&is & lf-? >l + 7° >l ? a 

rgMutj. ^ Muffle 4? x m%a t- . ^il^ti. g B5 tc ^-t> tTlglJR L T 

SffltKa'T'ts. ^ j; 7 ft 1$ if a . * bh \z mm $ ti * £ sk ( #j z. \t . s a m 

brooks. hO ai ) Ic |£<S $ tlT v> S . lifl tu-<M-i:LTfl, ^7XU\ 7t 
- ^ x n X ^ HA I t* V — A . ^-f^X^^^^li^-f^XfcJc^ffi^jA^FTIgftDNA 

7 ^ r > > h ( -t ft t> % x +S iBjffl^ £ le «k o T r ; a + ic ffi a E ^ ft lift ^ ^ r > > 
h) ib*^l-f ^> tiS 3 fthlzmfeZ tiftv^ §f * L >f ;U xfif t L T ii . T^JO 

# l-f <b ti -5 ft* x 3 ti h lz m& ^ *i ft o 
[01243 

^H-^loWlli^ r 7 ' 7 ^ ; K J T*cB ^ 3 tl ti . $ <b ft * D N A -b 7 > > h <?* 
iMx?tliSitrtiDNA^-^tvn. giJc7>M<7>^ 7 9 - tix ^>f^*-5?7--? 
cfc *) x 3 CT\ ^ «b ft § D N A -b r > > h a x >f ^ X r ) U + tCjgM $ ft% Z> . ft S<?> 

9-) tix zti^**^A$tis^s±iNHjfi^-eaftfl5ic«»iL#s. (#0xti 
la^iAttix ^titCxfe^x ^ ) u t ft tc m m $ * o x?^tCx ^^<^-<7^-iix c 

tl^6»f^Sftnr^k:aJK$tl*]t€T<^^a*l&lRlL#S. C<7)Jc7ft'^7 9 — iix *BHffl 



[0125] 

tot, ^mmmizte^x r^M~< ? 9- j zrzit r^My°=> * s h j tit. mm.mfc 

=f- «k Zf * <7) M ff(J £ ^° t - 9 - tc flu x It * <r> gfffJ x u > > h ± ^ $h 3a 43 

T* fFift L » -5 ^fliXil^S 3 fix v^s teSfrKflJ % u 7 . Hlffx u > > h li . iffiKli, 5? 

mfflM&mizl 1 ^ «k 7 # — Jc v. x>^>^-*#*#* 0 

^ & ( tffl x. li\ til t/ ) ^ 9 9 - <7> 9 A f %s «k m 2 fl Z> M IP x. U > > h 60 iff M fc* 

[0126] 

^^HHicfcv^Tfflv^ mtiktamiztt't z> r*&*&*. ^ ? 9 - j tixu, pcd 

N A 3 ( + ). pBluescript-SK (+/-) . p GEM-Tx pEF-BO 
Ss pEGFPx pHATx pUC18. p F T-DE ST™4 2 GATEWAY ( I 
n v i t r o g e n ) & £ fc» #J 7jk £ ft § . 
[0127] 

*%bh tc fcv^tffl «b ti»s m^mmiz^-t § ra^^x. ~* * 9 - j tLxu, p c d 

N A I/Amp> p c D N A I s pCDM8 ( -? *i t 7 n J; *) mix ) . pAGEl 
07 [itffflf 3 - 2 2 9 (Invitrogen)x pAGE 1 0 3 C J . Bioche 
m. , 1 0 1, 1307 (1987)]. pAMo. pAMoA [J. Biol. Che 
m. , 2 6 8, 22782-22787 ( 1 9 9 3 )] , v^xMfi^^u ( M u r 
ine Stem Cell Virus) (MSCV) icSo'utl F n-) ^ 4 
pEF-BOS. p E G F P & £ ^ £ ft £ „ 
[01283 

#«j|W#lciJV>T r 9- 5 9- J ii x 3tfe^<^ ? H ^ — K-*5 4Ri£<7>Tift 

IZ&W.L. DNA^mRNAti?$ti^^<7)i9^^i, * A ffifl] <^ ttfln [c W # i~ £ 
ffiHlT*>S. mRN A^^S'ttlcM-^LTil€T^^m«lc^#^^: 

d t frfri «b ft T v> § . 
[0129] 

*^«H#fc4?V>Tfflv>^ns r^nt-jz-j Mix 31 ft T <?> 35 ^ tf> M *6 SB ft £ 7* £ L 

xm^-zteibzMmwzmT'&Zo jti^nt- 7-#fflu±. liitiifeT r t tc^ffti-^, ^ 

[0130] 
[0131] 

t£-7'x2 q£— 7 -^IJHt§ 3 IC J: o Ts Plf Si <7> 4i t/ IC 4| At £ C i: **T'§ §0 
[0132] 

* Bfl |ffl# 4? X . to -7° n - 9 - <7> TIM © J T- & li . ^ & -t ^ 

T<^lflfilCfcv^T . ^ co^i^<J0^^ / /iiM<50 v^-f tile oTtUiJ-S^iT^S^tlS 

lix 2 £SA±. (Mz.lt . 5 B a*?J:V 1 5 B B) ) <7>im— *fcl±jhtfe-tSSP^<^v^-f *uc 

7 o ^^^1 9 -it. mn<7)±mmmz&&±m^\tnmm5\z'&m^$krzLx 

v^h^x.hfi^, - 9 -<r>&$Lti* ritv^ttj -?*4!:li, ^4<k ! tl 

^<Dm=f-^±mi¥lzH-x. h fitz t B x ^^fE3Ea6^fbi--SttH^v^ 7 o Jfftc. %3Sii* 



•M^'I^J tin. J 7>f&3ati s IE?friff iz fcv^T . fESl^Jl h ii £ z t ~& Sufi i: L 

TV^^)T\ rtlS«9J 4MJ:l«t5l.t-?i.5. 3 *l ^ 7> H . ± W <F> ii M<V & 
^ft^RNA^ttlULT ; --f > 7*n v V frMT'^Mm* ftffi~t % Z t H fz \Z ¥£$L 2 tl fz 
9 > 7 W ^ ^ x 7. 57 > 7" n -y MC J: ^Ilt^CtlCj; I ti*"?! S. Sf 

^%#t?) li, <r> -7' u ^ - 9 -<r>m&fe&-& t ofij® if ^ u £ c i: ic J; 9 , ^ § 3k 
[0133] 

lii#Lift^*fflJ)&T*<^f&m7>£a6<^7^& 7'n 57 - t LTtt, 0!l i It. U 4 <7>Xt&<?> ? 
u — 9 — (Mx.lt. SV4 O^IJiT'p^-?-, 7f ;7^^x^E 1 A^nt-? 
- x th >^o7^iX (CMV) ^^nt-?-, t ( E F - 

1) 7" n t - 5- - , Drosophi 1 a I'My h y ^?>a^17 o (HSP) 7> 
-f xn =E — 57 — x >57u^^-^-f> (MT) 7° u t - 5? - , (R 

SV) "7° d — 57 — x ^ ^ ^ ^ > C (UBC) 7 d t — 5 ; — „ \z Y t 7 > 7' a 

t - ? - ) . fciVAI^T-nt-? - ( $0 x. li\ SRa 7"ot - ?- (SV4 0M7 
ot-^-irHTLV^LTRT-Dt-^-^Bf!^) x CAG^n^-? - (CMV - I 

E ^- > ^ > — t x *7 h 'J T 7 f- > 7° n — 57 — 7) j\ -i -f 'J «y K ) (?) i 7 ^ Blfe p 

i: IC J; o T , ffl^x.f&3a7>^Ja«^#^(C _h# 2 If i: ib*T*§ £ . 
[0134] 

±^M^^fS±lfflliai:LT<$ffl-t^it^. t r p7'Dt-? - (P t r p) . 1 a c 7° u 
t — 57 - (PI ac) s PLv'Pt-?-, PR^ot-?-, PSE^nt-^-f^) 
. ±(iiSfc^^7T->7#tCEl3*i--5 7°n^-7-. SPOl7°n^-57- N S P O 2 7' 
n t - 57 - . penP^nt-^-ftflfSChMU. if;P t r p ^ 2 o|?J ^ 
^t^ot-? - (P t r p x2) « t a c7"n^-?-, 1 acT77"nt- 9 — . 
1 e t I 7°at-5 7 -7>jc-7tcA^i^lc^tf3c^$tl/--7°ut-57-^tfflv^ci:^ 

[0135] 

*Bfl8HSic:fcv*T l~ J Mi. D N A ft^n i" £ ±<^#S^ ts£^ 7 

o *g $11 ftH'ttjge^iti? =fc 7 ic^t>^ 7 9-*mm-tZ z tiz J: oTti^^tii 

£jt^ t 73tt?i3£^fla^^fefr^Mfsniic j: 9 ji#t 5 n#s ^7>v^-f ti^-e*> o % 

7)^ 7 57 -**, ^±*HJ]S^fefr + leffi ^jA £ *i § if ^#6*+^T*> 9 t#£ . £> -5 v> it 

. ^ >i 7.«isise^^#t?^ 7 57 -^f^ffli-s j: *) ij , ^mmit. mn^-*- t^mn 

H^-*-<7>Mlt. 'J t H a^^ffl7€i$* ( DHF R) £ fctt ^ 5 x > % + -t*T-*5 ( 
*§JNffFm 4 , 3 9 9, 2 1 6 0 
[0136] 

m x\ it . mmnm ® mm xu>^«ffliT tit^^it ^^ic^t, « 
%mm$LM-<? 9-x*it. m^^mmm\zisv^xnM<^^M^\i9tm\z%^Ln^ , mm 

£ &) % M t L T li . & IC l^ff! ^ tl £ 7° n t - 57 - ( M It . O 7. h o x 7' a ^ - 9 

-(KesselirJc^Gruss (1990) Science 249, 374-37 
9) is £V a — 7i F 7pf ^ypt - 9 — (Camp e sfei^T i 1 ghman ( 
1989) Genes Dev. 3, 537-546) ) . "F^7'5>7'n^-57-(fF 
m<R ;Pinkertb (1987) Genes Dev. 1,268-277). 

> s<?$m 83 -y n - 9 - (Ca 1 a m e *? =k VE a ton (1 988) Adv. Imm 
unol. 43, 2 3 5 - 2 7 5 ) , iff lcTlHI0^75 - (W i n o t o J: r/B a 1 
timore (1989) EMBO J. 8, 729-733) J; Vfti 7n 7* ') > ( 



Banerj i h (1983) Cel 1 33, 729 — 740 ; Q u e e nteil/B a 
1 timore (1983) Cel 1 33, 7 4 1 - 7 4 8 ) - ^ - 

u >^mm y' n ^ - 9 - (Mx.lt. ttSil^ot-? - ; By r n e $s & UR u d d 1 
e (1989) Proc. Natl. Acad. Sci. USA 86, 5473-54 
7 7). ~f ut-7-(Edlund^> (1985) Science 230 

, 9 12-916). 4? «k U%m<& M & 7' n t - ? - ( 0j z. It . $im 7'n t - ; * g 
4ffFi?4 , 8 7 3, 3 1 6 £V%Kmitim&m&^ 2 6 4, 1 6 6 ) Vf h ft Z t)*^ 

[0137] 

* bh ic *> t r 3c > >n > +)- - j t ii . a m at & =? <r> ^M%h m -^m^^fzdbizm^^ 

fx £ KflJ -£ u 7 . =k 7 — &^i£#Iflcfcv*Tjg*n-C#><5. x>^>^ — 
tt«SCMfflV^^tl#S*»lfgfflv^^*lT«t«J:V^Lx ffl 4- < i: ^ J: v*. 
[0138] 

^iiJPTlcgeg $ ti5 c i: *u 7 . 7' d t - 9 - ^Hfe^ icf^f^Hj^icil^ $ *i £ fzdblz 
It. mn. coMfjx^f <7)~t Clfet 7*n 9 — t> s M\B. £ ii & t> s . *f L^iiUSI 
£ *i£<&^li &v^ 0 
[0139] 

Mffflsicfc^T . ^mmzmx-t ztzm it, * 7 uttm-z^ «* < . 0.1 

ti . ilfei, iI3>A» h7>X7i^y 3 >ftt W <b ti £ o -5- <?> * 7 * t»y> 
=F<r>&Aftftrl$. ^i£#ffk:iyv*Tfflfci-?#> . fc-o. § ft -5 t <^ ? *) . Mx.lt. 
Ausubel F. A. h M (1988). Current Protocols i 
n Molecular Biology. Wiley. New York.NYlSa 
mbrook Jio(1987)Molecular C 1 o n i n g : A Labor 
atory Manual, 2nd Ed. feif/fwIHI, Cold Spring 
Harbor Laboratory Press, Cold Spring Har 

bor, n y . mmmmkm^ rmfKj-mx&^m.mmmm'A j ^±?±. i 9 9 7 &Mcie 
# ic ie® $ ft * 7^ v£ * £ n f&<?) /n^n m m mwr * m v> t si^-t * - t k-§s. 

[0140] 

Ufc. ? 7 -<50 4p At^vS t L T ti . Wflaic D N A*mA-t £ _hM<^ «fc 7 &7? ft 
tiv^i*ft & ffl c ^t* § . fj ti . h 7 > x 7 x * x 3 > . A . r^lill 4 

( £ it . > $e ti 'i is t7 a v£ x 'Lfv-^a, deaet^xf 7>a. 11^ no* 

u - >• 3 > v£ . ^ - -r- 4 ? >i ify (Ififft) % ffl s v£ £ £ ) i-f «b ti % . 
[0141] 

*BHicB#tcfcv^T r^ien#j ta. ^sfe^ic «k oTf^«!$ ti/cWfla^ ^<?>^^# 

^ t tv^ns. ^mnizte^xm^^iizmmit. if^hk«# 

[0142] 

*^BHicfev^T»€^}*fF>5r tiz^^xffjt^^mm^mm ztizmtr. w.n^.mmu 

t L T ti . EscherichiaJM. S e r r a t i al, Baci 1 1 u s 1> Br 
evibacter iumJM. Corynebacter iumfM. Microbact 
e r i u mH. P s e u d o m o n a s W # ^ lc fK ~t Z> /S^^^SHJfi . if. E s c h 
erichia coli XL 1 - Blue. Escherichia coli X 
L2-Blue. Escherichia coli DH 1 ft'fli^ns, 
[0143] 



h • 5in-7i88, 7^ x • a ^ 7* 'j H --7i§, * -v -i — — X • ; n A X 9 — <D M M X 
tb Z> C H O mm. BHKWSSv 77'j*5H')f ^ IfMUS , thfi JflL^lffllia . H B T 5 
6 3 7 Cnmm 63-299) . t b «SM*ffl)iat*ft ir^^l-f -5 C So 
5 x a - -?mm £ LTIiv p s 2 0 . NSO^ir, 7^ • Up - 70J0 t LTliYB 
2 / 0 * £ . t h myEf?MJ)a ^ LTIJHEK 2 9 3 (ATCC : CRL-1 5 73) ft 
tr . t h a JflL?WlfflHa t L T tt B A L L - 1 ft £ . 7 7 F 'if i ^Ml® i: L T tt C 

OS-K COS-7. h *SH§?ffl*IHHaf* J:LTliHCT-l 5. £ h #S?»iaiSK 
-N-SH. SK-N-SH-5Y. ftBBN e u r o 2Aftifjb*$J^£tl 

[0144] 

*Bfl*ffl»tt;tev>T&ffl 3 *l£fl§£-. fflJIi^^-^ipATj-Si: LTtt, DNA^^A 
^ra-e&tllii^i* tl & ffl £ C t b*X B . Mx.lt. IfU^y^Aa, x i n o * 
U — x 3 > a [Methods. Enzymol. , 194, 182 (1990)3. ') 
#7i ?y 3>ft, x 7 x u 7° ^ t, h [ p r o c . Natl. Acad. Sci. US 
A, 84, 1929 ( 1 9 7 8 ) 3 . WfWt >) * *J u v£ [ J . Bacterlol. , 15 
3, 163 (1983)3. Proc. Natl. Acad. Sci. USA, 75, 1 

929 ( 1 9 7 8 ) lets^Tra ft t^m^z tis, 

[0145] 

* Bfl |E # \z is t . U h o ^ ^ x <7) ®^7^ v£ tt . Mz.lt. Cur r en t P r o t 
ocols in Molecular Biology fu tH ( ft lc U n i t s 9. 
9 - 9 . 1 4 ) ft if \Z IrliS 2 tl £ J: 7 tt . ^ M^ff tt v> X /HfrJ X tb 9 . M z. It . h ') 7 
y + -(X LTK'r±#lH^^^-|E3a^®^/ (single-cell suspensi 
on) lzLfz'&. ^ ^ >i ^M^mU \ rus — produc ing ce 1 1 s) ( 

-v 7-- >? > X$HJJSt* = packaging cell lines) ^^iiif t- It 
tt 1 - 2 iff P^iSS (co-cul ture) t5 3fct,J:*l, + # M <o fl£ *fc *H A3 * # £ 

[0146] 

* bh mm iz *> t & m $ tt % y ) u * tz itm. ft t % -t & m& tt is X ffl v^<b 

tiS. C r e S$*<^-i§^%ia. D N A v >v tf > r ft ir . IHflaX^SUW* 

,|*7nFn-iy - X T F I SHI|7nhn-4 t h • r J U mm h • it 

fe^i^Kff j nmm-. win n ^0 ?§nn (M) ft iricie«^ ti* * 7 ^ 

M7>ff lc T M^a £> S o 
[0147] 

^B^IfflSicfcv^Tia^T^Ja (£ t mRNA^iE. # ^ ~f * F ^M) ^rt^tti 

J Sfeli T^»J ii. Mz.lt. mR N A^PJ^fc =t ^^^^95IiJ^77vS^#tyji-t?]ft77vS 
^ffluTll^ tiff S o 7>T^^/^S)llJ^^vS i: LTti. #Uxtt. J-f>7nnii, 
K -y h 7* a -7 htifcliPCR V* ft ^ **#IJ ^^tl4. &S^MJ t L T li . fj x ti 

. ^atLTii, 70nM?-^L-h%ffl^SELISAf, R I AS, 
vi. 9xX?7 7*P7 fS, ^^ffili^fevift if^^J^ £ *l£ o t/i. Sl^fttLTfl 
. E L I S A y£ * tt R I A ft f J ^ 5 tl -S . tM ( f J x. tt\ DNArM, 7' a 
f ^77L A ) ^lllv^/iilf5TW*f^vStt=koT^tf^tiffSo DNAtu -ftc-ov^Ttt 
. (^M?±S. «BHaX^!3iJffl rDNAv^DTMt SItP CRSJ ) tt K < WlMZ tl 
Tv^. 7nf^7MlC5V^Tli, Nat Genet. 2002 Dec; 32 
Supp 1 : 5 2 6 - 3 2 tcHl^tiTv^. ia IS T f£ 3% <?> t> #i v£ i: LTtl, ±M!tt^B^ 
T x RT-PCR, RACES, SSCPft, ^S'it^vS . two-hybr i dy ^ t 
A x > ^ h n $jf^ ft ^ jb*# l-f tl S ib* tl h tt tl ft o ^ <n 7 ft h ft 5 7> *f 

-h'tkit. Mz.it. r j umffim%kft • + Wffifi 7 # • 7-^7*. mm ■ *n&m ^± 

n ( 2 0 0 2 ) ft tr lc $ tl T 4? ►) . * BH tt T ^ tl h CO |fi<S tt i" ^ T # # L 
T }f ffl $ tl £ o 
[0148] 



^BH^fflSicfev^Tf^ffl £ ii£ V^M J if £ v |~3Uf # J . ^Bfl^H^icifi^Ts IsJ 
e ffl 2 ti. ^^B^^-ru-f^^^^ti^WS- (£f £ L < tilH#0 7 . 

[0149] 

4: LTtfflt5fcft^>f 7 ftttf*i: LXlt. ® ffl * ^ L # * ft M<7) tt Pt 

fr&m 3 *i» & fll*. lis x n > s t7;7?, - iefbsi*. ^ ^ 

7x -y 7 n ( t # * ti * ) . ?^l&if «k u^t^co jj? m v - ( #ij x ti N # x ^ u > 

, -b n n - 7_ >\ f^fXh is J; V + -f n > ) ^ T fc'f W h ti Z> fc* * il h \Z 

K^3ti4v^. Sflxti. «S<7>^£ * ttft^ii^f^^ tiTv^T t «k v>. #Jx.ti\ 

* # m £i f b tr — n s * 'i £s fb tr — ^ > . # ] ) Wk & — ^ * # ') & — >w >i n — >i , # 

# # - * * - h . *i7;F, 7i;-jhhi} 1 ^'iTiij^ x # ^ ^ mm. > ^ 

5 > frf Jj§ x X ^ U > • T 7 'J n — h «; ^ ^ # . T 7 ')nzh 'HI 7' ? y* X > A f U > 

i^:J:^T'§5. *%^K:4JV>Tti*fcx f ^n>i, - hn4:in-7i, P V D F 
d ft ir x 7n^f o/lci$ffl^tl§l^fflv^:^T'^. +^n>I^tLv^ 

lt mm-? z z t &n ilv\ 

[0150] 

*B^|ffl»icfcv^T -v "7' J t/ctt [ ~? A ?of »;7*J hli. ^«<^«*^*«t x X 
t- A<^-gpt ft ^^/jN^mif 0{?&^v^ 7 o *BHffl#lcfcv^T . rDNAf 7 7'J S 
«( t . DNAtt#A, f ^)SIicttDNA (#Jx.tt\ c DNAIM") fc*^ ft < i: «t 1 o 
EIStiTv^. *BHIffl#lcifv^T . r^'of 7 7'J tti. ?>^^St 

* # a s ^ <^*Uxic a ? > 7 H ( M it x # ^ ^ H * ti ^- =7" ^ ? * H ) fe^> ft 

< 1 oEI^ntv^. r D N A f -v 7' J J: V r 7' n f ^> f -v y° J a x ^ ffl # 
T ti . r^Onf 'V7'J is ti }£ tc 7 7'J tc # * £ c r ^ ^ ^ a t U J li . 
^ <?> «k 7 ft ^ >v 7° _h \z 1 Jil _h <jo £ # ^ T ( #0 ti x cDNABr^int'J^^nt 

* K * iJfcli^-^^K) 10 $ ti T S2 S $ fi Tz <7) ^ 7 o 
[0151] 

*^BH tcif^Tf^ffl $ tiS 4i#7>T ( i: x. ti. D N A <?> «k 7 ft ir ') =f * 7 u ^ ^ K . 

J= o T fb^ ®lz^f&$nmz>° Mx.lt, t'Mjintf FH> A d p 1 i e d B i o 
s ys t ems ft if J: ^ rfJix ^ tl ^» D NAn^St L < li ^ 7° ^ H ^-^^<^M tl^^ffl 
V^T. S W)it¥ntfk\Z J: ») HtSi $ *l# -5 . Stft^- ? U ^"^ K <7> ffl 

if J: ^T^vS ti . m x. ti . * gJff fp^f 4 , 4 1 5, 7 3 2 ?, Caruther s et 
a 1 . (1983) ; ^ S iff fF m 4 , 500, 7 0 7 tfc^C a r u t h e r s (1 
9 8 5 ) ; *giff 4, 6 6 8, 7 7 7 ?, Caruther s et a 1 . (19 
8 7) tcm^^ti^o 
[0152] 

SflxtctJ. &M<n®i<n (Mx.lt. DNAifctt^^f K) 5 ti#S 6*. 

iifit. *4fx 1 0^/-- »j . 1 0 8 i^)4#5yf st\ ttiLcomufttmiz ts^x 1 0 7 m^tkfr 

7>T*T. 1 0 6 i<7)±#^f *T\ 1 0 5 m<n±.i!f9rT * T* » 1 0 4 I^)4#^f IT- 

. 1 0 3 M<r)±W5t=f- * * tz ti 1 0 2 f0<7)£#7>T * T'<7)fi<^^#7>^ !b*S£g 2 tiff 

£0 c *i <b if ic if v^T. <?)7V§ ^ai Vh^uc tib^J LUo :fflc. ^£#7>T 



( 0J X. It . D N A * fz It ^ y° * K ) <r> X # >y h <?) ± B £ It . J£ — <7> £ # 5> T >f X ^ fs] 
C /Jn 2 < *) UZ> ( c *U± s 1 - 2 n m^ffit-* 9 # £ ) . M'MR^^flx^fflfi li . < 

[0153] 

* BJHffl S lc v> T f£ ffl 2 *l £ ffl fg |~ ^ # 5> T J t . ^#lcW3ii--5»^T^v^7o * Bfl 
8H*k:iJUT T£#J fctt. * 5 frl»#*v*v^ II, ^-f^x^tr 
%#tpa***l<blcK£3ft#v*. £#5>TJi. ^tt ttJ $ ft -5 5>T #f -6 fc*. * 

?Efo5$=t\z it. 9 y ? Hs D^^f F\ t'^^-Zf 7° ^ HA # * * u * * 

K s *M:^?U*^hA * ? U * * K . ( fj X. It s cDNA. rMDNA^i? 

4 D N A . mRNAwi 7 tRNAtttf) . t'l^^^'J flgM 

. fft^T K . fifiltll, **&{B;#^ & ir) . cft«b<o« 

i^T# ft& ^ft^icPil^2 ft£v^ 0 *HHIH#T-tt. £#^T&. £fi;L< 

tt s ^ 7' * K . DNASfcflRNAT* 1 )**. 
[0154] 

^mmm\z^\^x r^Mmj tit, n $ t * § jnh as 4 t iz *? \> x . t;^^f h'ltu 

I S AS, R I AS. §^7fct/C#S. ^:cx?>7*n>y hft, ^gfflitM^: ir<7)^S^ 

^^T<^fi3EM. itii j-f>7*nna, h*n^ons, PCRf4t^»f4 

^^MJ^?jY£^#t? <7) mW vile J: *) fPfiBiS tlZ*5tW<7> # ') -<y°+ F <y>mR N 
A^^T*<?)Ili*'flf^tl^. r^3EM<7>3£ft J hli. ± IB ft 

9 is m ? H u £ fz Itm R NA^* T <7> 3£ M fc* it flu £> 5 o liM^i" -5 3 t ^MM~t 

[0155] 

[0156] 

*Bflfffl#tcfc v->T r Tift J t u 7 ffllgli. $f «b * 'J % ? V ir * F <r> 3 * * 

[0157] 

* Bfl # iz is T r^S?t<^J fcivrWa t s on & C r i ck^SJt^J 

7 it . ^mmwx'itmm\zm^^n, ~m^^± /^^\^dn a\z^\^x ^^n^> t 
mniz. ~r n&h* 2 ^co^m^^iz & ^t* 5 ynm^rzit^ => >> >mmt^^L 

So*uT5iMc*ii^5Ji^? ^ b tf F^^t (S t r y e r , L. , Bioche 
mistry, 4th edition, 1 9 9 5 %#M) . C<7)J;7&^S*ttt.fflS 

[0158] 

^^i^^HS^tfSwl^ntf FtWa t son & Cr i ckgSWti 
iSts - t^x-S -5 # ^ ^ u ^-^ K <^ffi^iJ^T;i-o *%b^<^ @ ft-?. & 1 <?> u 
^ K <7) § Jg S ft* -e <^> ffi ffl S i: W ic =5r o T § if £ \z . c ^ |? 1 <t> # % ? V tf Hi 
I2<?)* 'J ^ ? U H tffiiT'*)^ t A^rt. fflffl^Stt — ll^lc. AtT ($>5vMiA 

tu) , u fct± c t g~?&z>* ^mmmmxit. riisj hv^iurffli^'^nt 

f K J , r^ffi^^J Tfflffi^ ^ U ^"^ HEW J ^lB]«l§i: tTftfflt^. C tl «b 

60 m l§ l± . ^ <?> %IM o A * T # V % V u ^- ^ H cd W Mffl $ ti «t T- *> ») . 2 o 

[0159] 



[0160] 

^BflffflSlcfc^Tf^ffl 3 ii5 i#£r. n&*fc#J Mi. ^^BH^^^Sjffl^t/^S^ 5 ft 
[0161] 

f^ii^ifKlcfgHiiiart 'irtLTtt, Mx.lt. Jii T W «b ft * fc* * ft "b ic 

m%.$ ft : tawtitm. Rwrn. m&n. azufimm. $utm. mm km. 

mm. -y i => - . m&m. mmm. iift^k mnmn^uy^rzitm^^'r^ 

[0162] 

t) . mm<r>*M. ttSUs lifts. &^3ft*ft^#<^te*>ffi2J18*fcttii$l>5:ir 

^.t^ag^ t^j^rt^ntLTii, Mx.it. m b - m. t n \z i 
0 ( m x. it . i m m iz i 0 - i ^ ^ ic i in ) <?> t - 9 > r i-f *b ft * . i a re - i 

^ tc 1 0 </> t - ? ') y ai^a^^blt: i: ft*£f ILu. 

[0163] 

<&^icj£ c t . ^^tm^^mxit. 2mmu±.<7>mmt)*&m2nnz>o 2mmm±.^m 

~« ;u lc m-f £'Nt#8^ x *%BH<7>^-aic <fc o T Aft * c t frX § £ o 
[0164] 

imtic^ u L^mumm^mm^mwi-t § z^mummit^mn^m^x^b*) . * 

& Bfl <^ IB H tt * <?> J: 7 * *f * L v> H MWtM \z mfe 2 ft 4 c t fl¥ $ ft * ^ B X 3b £ . 

WT^ «fc 7 * t v>Hi(£0Jfc##lc LT . *f&Bfl<7>$EBl*nc#>SSt^. 
^ M * i: 1 * # € lc tf 7 :t» s ?^: i: **a ft? £ ft * ^ # X- 3b Z> . 
[0165] 

±m. mwrnm* £\z&%:~t zmwmmfa* . mm^t^^^iz'^^x^^L . ^¥im^ 

tc J: 0 . *%BH k: # -5 # 'J ^ 7' =h K * tHiti- -5 3 t frX B & o 
[0166] 

*mn<nMwm,mw*t%vk\zt%^-t z^^it. ^^L^i^izm^hii^mn^ii^izvt 
oTtf7 :fc**-?§5. ±mmm<^BPA±^}$b^\^itmwv<^Mn.±fj}^^^h Lt#b 

mwmmt¥<»t%^mm®iz4fx.zi%t&x&nit^m%t&. tn$i%m 

<7)\^-fii^m^^X t «k v^o 
[0167] 

feliStLTl^ -eft^ft<^^^^Jb*SfbL#* t</)-e*>ftli «fc < . 77 



^oj^TKfb^/ x Bfifc* ^oft> SfV^lrft^. ^ 9 ) — >v . 7' a ;\" 7 — 4. t 4 =i — >i 
[0168] 

Silt Ltii, tzs=e — t^ MikT y — <? u . Sf^T > ^ — <y u . mm-ry^ — ty 
Ss ft <b v c . ^ 7' h > x ^i^-a, g? # x df- * x n - > 7. ^ - -? m ^ - . ii -tf -i y /JD 7k 

[0169] 

MfitLTfl, 'J>iI-^'J^A, 'J>H1z^')^a, ym^ r^y^> m 
if 7 o 

[0170] 

lg«SS« 1 5-4 0 °C*»J: < . IgftEff^tt. 11^5 Iff M — 7 BBT?*5. p H 

It. 3. 0 — 9. OCftJfi-S. pH^Himtt. Hfcl»*>"SVMi'fr»<?>BSK 'Jg-*, 

[0171] 

% igft-t § t § tc it . 'Z^iz m. c t 4 y =l - *f - ^rigtifnc ltuu. fj i* . 1 
-T'f^igR l fcfisc^^^^ft-t -s t § ic & > h - >i t 7 >i mw^izmzmm lt^ 

[0172] 

fj^tj. ift^aHiia^fflv^*^-. mi <?> wins stgtuui* -j&icf$ffl $ tixv^ 

5RPMI 1 6 4 Oigife (The Journal of the American 
Medical Association, 199, 519 (1967)). Eagle 
<?>ME Mtgifc (Science, 122, 501 (1952)). DMEMiStfe ( V i r 
ology, 8, 396 (1959)). 199 ig *ft (Proceedings of 
the Society for the Biological Medicine, 

73, i (1950) ) %fzitznhtzmz^ynsijtfam^*WsiinLrzt%i&mfrm^hfL 

§ o 

[0173] 

. MM P H 6 - 8 . 2 5-40 *C . 5%C0 2 S fiTl^^ttTT' 1-70 Wff 
7 . * fc*g« + '&^lc J£ £ T . # "7 >f >- > . ^-y<)y^ 7. hu^'h^^^ > #<^I/l^ 
^/S^^lttc^^jn L T t =fc v^o 
[0174] 

i<?)i**fcl±i||»lfttfflv^cJ:i!)*?§«, tfO^ar. *f&BH<?> # 'j - 7' ^ K ^*f£B^c7> 
* - 7' ^ H ftUmlllff^HK^fr^fffl^^lc^fEBH^ # >; - 7' ^ K ti § if li . 

^4 (DEAE) - Sepharose. DIAION HPA-75 (H^fb^) 
KfflufciU^^^nvhr^^-a, S-Sepharose FF (Pha 
r m a c i a ) mm~& M ^ fz U -i *y^t% 7 n v h 7* 9 7 >r - . -7*^4 -fe 7 t n — 



[0175] 

li. £ 3 t iz J: ») . i$&w*<r>mm-&M#>. ^<r>mm 

-ZWft L zc^lc . M^&fi&mi. 7 u > 7' u x x v > • h > t?^ ') > * t x* * ^ -f - s ^ 

; 5 ^ vie «k »j JNHfla^K^ l . &»ijjs ^<r>^mmw^m^m't^m-t^ 

it!8?£ . yif 'IT 3 ; 3i ;u (DEAE) -Sepharose. DIAION HP 
A - 7 5 (H^ffcJfc) ^8tJj&fcfflv*fc|^ ^ *>35f£ ^ a v h r 7 7 >f - S. S-Seph 
arose FF (Pharmacia) #<7>Wflg*fflv^fcPi 4 * > 5Sf^ ? u v h r ^ 7 

-f — ^ x 7* ^ 4, -b 7 T O - X x 7i^^-b7 7P-7sf^if ^fflufci^tt^PVh 7 
7 7 — ^ . 7> T B ~& M V* Y >l afi a . 77^-f^-^07F777^-a, 7 n v 
h7t-7)y>7f , ft *fM*if ^tM'*iSf ^fS^ffl 3 t IC «k o T s If 

mm&^mz z t § & . 

[0176] 

^Bfc#L . al'fr#l?l*ff 7 3 hie «k 9 m h ft fcVcmmft «k 0 . il^^T^^lc J: 9 *3%BH<7> 

* m ^ 7* f h * ^ 7' h <7>^-;g#^ # >; 7'^ k ^ttfljTjorsgffc-t * . 

'j ^ 7' k /7^'i4 l ^^nf^iz^m^M^iz^m. vMiss#f l * #iEflj<?># -7** 

K *IE^£3:#«3ik:«f£<? _hie i: Is] ft ^ 81 If W ft tc J: 9 If 3 

ib*T- § £ , 
[0177] 

iiS<7) 9 > ? W^nUsift [J. Evan. Sadler^iMethods 
in Enzymo 1 ogy, 83, 458] lc¥ C Tit iT'§ § = $Lfz. * * 
'J 7° ^ h ^ titico 9 y ? H t <r> 9 y m 7 H i: ^ L ? > ^ 7 H \z M 

fttttto!|I^ffluf;77 ^-?o7h r ^ -7 ^-^flJfflLTlft^-t^3i:tT 

§ -5 COjUI , lilt (Experimental Medicine) , 13, 4 
69-474 ( 1 9 9 5 )] „ M*.\Z. Lowe^^S [Proc. Natl. Aca 
d. Sci. , USA, 86, 8227-8231 (1989). GenesDevel 
op. , 4, 1288 (1990)] lc IB «S tf> ?j v£ lc D T . *%BH<^# -J ^ 7' ^ H * 7" 
of ^>A^Sin ?>'^IJ: ^ J 7*n 7 'j >Gtfflul)77 -f — t=- -f 

- 7 n -7 h r 7 7 ^ - ic =k ») If Mi - - t § S o 
[0178] 

* . ^)#')^7"f H^FLAG^T-f F^gj>^?>>^ltLT4iL, fa 

FLAG l/t#^ffl £T7^^-7nvh r ^ 7 ^-icJc^) H m~? & Z t fr*T< S S C 
Proc. Natl. Acad. Sci. , USA, 86, 8227 (1989). Ge 
nes Develop. , 4, 1288 ( 1 9 9 0 )3. Z 0> & 7 UMa ? > 9 
it. mM-< ? 9 -icfev^T . 9 is 9 WftMVlWr&&\*. a 9 > H<?>lf M tc T 

^Mfc^m^-gpic^A^ti*. c<?> j: 7 «fc u zti^^mm^mmmmit. ixa 

. ^ tl ^ tl . 74?f t>-S-l7>77i7-f (GST) . 7- ;U h - 7, E Id □ 9 > 

ifca-ZnT^AtRfiaKi^'^lKl^tS. p G E X ( P h a r m 
aci a Biotech:Smi t hfe J; V Johnson (1988) Gene 6 
7 , 3 N4 0) , pMAL (New England Biolabs.Beverl 
y.Mass. ) J: p R I T 5 (Pharmacia, Piscataway, N . 
J . ) a*#l-fibiis. 
[0179] 



7^-T-lilt5:ttT'§5. * W <7> # -< ~f * H it . [J . B i o m o 

lecular NMR, 6, 129-134. Science, 242, 1162-1 
164. J.Biochem. , 110, 166- 1 6 8 ( 1 9 9 1 )] iciCT, in 
vitro • tl^*ffl^T*41tli 3 t ft«T'§ 
[0180] 

* IE Bfl <?> * 'j ^ y' * h a s ^ <7) t 5 ; St'tt i3 ^ S tc. Fmocft (7itL-^>f^ 
* ^ >- # u- # - >i "A ) . t B o c v£ ( t - ~f * >v ir * is ti >i t* — >v v£) W^it^aJ^A iz 
J; oT^liatS C b t>* X° B Z> <> £tz. Advanced ChemTech.Appl 
ied Biosystems. Pharmacia Biotech. Protein 

Technology Instrument. Synthecel 1— Vega. P 
e r S e p t i v e . ft ft ®J fF Hf # <0 V * \t ^^t^ftlffl L ft^ ^i" 3 

[0181] 

#J^.«]«feT ? n--> r<?>ti*><r> 57 >^ ? JfiijtM (¥ffX*. Hm^IbJ A^if . 

1993^) izmm^uteiz «k 9 nasor^T*)* . #^bh<t>* K^^nvSttii. 

[0182] 

* ^ HH ic x % ffl * °T * ^ y° * Y <t)M%l%j %Tz. M f£ ft ff i> £o <^> ft * <^ v£ 
IC J: o Tl^^ *U#§ o fjxti. *M-<7°^Fti. 3C^f V 5^--tf . 

7c li * <7>M^J i: ffl -ttTirf S<7> I > K^7^y--ti^f$mi-^C i: tC J: £ 9 Zs 9 W 

. >f > ? ? h & # 'J ^ 7/ ^ K ti . c D N A . %£M-< 9 9 - 4? «fc ffifH £ la fe^ f&S^ a6 
*>fflfrtS*r**Uffl D N A^ffirtc «k -o T^^$ ti#*. 
[0183] 

*F * L < It . *^BH lc fcv^ T^ffl * oTvgtt # ') ^ K li . (ftff W tc ± $ ti . ^ o T 
. tc^«*4 t LT^)I -^77^ h-^^mflf^ts. ztiii. ^*<7>fb^^i^^if 
icioTl^^ti#§6\ * fct±^*n<7)ffl«^. D N AtSttr pffffl<^^ ^ ^ K * =i 

- Ft-S DN Age^lJ^^^^Hem^ tlfc^±T^«$tlS) t ioTl^^tliS. m 

ffl i- -5 fb^ &5 lc J: o T $ *l # ^. . I^ii^t'JTf^ 9 V ir + V \t . ffr W. <r> Ff M 
'14 # ^ -? * k <t> t 5 ; ieffi^ij tc s o* t ^ tf $ ti § o pfrm<7)^7^K^=j-Ki-^^f^ 
<ry D N AS£^J ti * tz. ft S <t~> $0 ^7 > H ^ ^ l 7 - -tf 7 7 ^ > > h <^)f lie J: o TA\ * 
fclicDNA *^<7>Jtf S^SBt^P C R nltlc J: o T . £M D NAIWO ^ «b sS*? $ tl#S 

o 

[0 1 8 4] 

v 77' ^ k <7> ftMTrffi ) 

#£EIB<7># 'M-^f K^)7? ; m^X^k. Um^j L < ttf4^]n (M*^^#tf) ti. IHtcDR 
«fT*>^> gMi^fa^^a^^vSlc J; 0 z i: i^^lH< ti AH t- 

5 ; L < tivt^jnti. Molecular Cloning, A Lab 

oratory Manual, Second Edition, Cold Sprin 
g Harbor Laboratory Press (1989). Current 
Protocols in Molecular Biology, Supplemen 
t N38, J ohnWi ley & Sons (1987-1997). Nucle 
ic Acids Research, 10, 6487 (1982). Proc. Nat 
1. Acad. Sci. , USA, 79, 6409 (1982). Gene, 34, 31 
5 (1985). Nucleic Acids Research, 13, 4431 (1 
985) . Proc. Natl. Acad. Sci USA, 82, 488 (1985) 



» Proc. Natl. Acad. Sci. , USA, 8 1, 5662 (1984). S 
cience, 224, 1431 (1984). PCT WO 8 5/ 0 0 8 1 7 (198 
5) , Nature, 316,601 (1985) 3? \Z mmco ft ft \Z W c X MM ~t £ 3 t 

[0185] 

^mmmizurt & * f . it^mn. t»f ^^^if a, ^m^nm^m^x^- 

ffr-fZ z t h*XB * co «k 7 & &f&<k¥Hffi it , MiZfrWlzis^x mfacoiZm^m^ Z 
:ti*T§5. ^<?> «k 7 #ffl*ni$ffr i: LTH. #J li\ Fiesers' Reagents for Organic 
Synthesis (Fieser's Reagents forOrganic Synthesis) Tse-Lok Ho, John Wiley & Son 
s Inc ( 2 0 0 2 ) £ ifttMt^ d t i»'T§ * . 
[0186] 

^ if i)*¥tf ^ H & „ H F&U^ t CO U t L X 1$ , h V i f 4 7 ; > , h 'Jlf ^7; 

> . t* 'J :>* > N tf 3 'j >\ I ? i - ^ 7 ; >\ y I ? j - ;l 7 ; >\ h 'J X ? J - i 7 5 

> x i? i, 9 u -v^f : s Jl T 5 > . N , N ' - y ^> y 'Hf L > y 7 ; > 5 if J: W§it) s f If 

;l, a: > X ;u * > g£ . ~* > -h? > X ;u > & % £ t <?> M W «b tl S . "F 5 J g£ i: <JO 31 

HTii, t ^ ^ — y . ') v > . * ^ - > * tr t </> U t>*m i-r h ft , iett 7; ; @£ t co u 
t L X It . 7XA-7^>i, r Ji 9 5 > £ t co U i-f ti ^ . 
[0187] 

[0 1 8 8] 

» £>Z^l$^^m<7> 9 y ? Wco — ffitOT ^ ) i^K^J ^ * i" £ -< 7" ^ |«*ttJli: LTfflu 
. Ift t/ 1C U-tft Z> Z\ t IC J: *) ft 7 - i: § -S . 
[0189] 

Lu„ 7° ^ H ffi v> 5 Jf l± x ^7-^H^7,^^^M-^ : E>'T^> (keyhol e 
1 i m p e t h a e m o c y a n i n ) ^ tt 7 y f n r n 7* > f <^> ^ t 0 T ? > a- 

? s $ it tz % co tarn t -t z co ]amt-? % -<y° * v it. v * k 

^«T-^^t§chi»T§§. ^^fjtjl^S-^-li. 1 ®Bco&-5-co'& 1 — 2 Mr^fct \z 
3-1 0@ft7. 3 - 7 0 g icHRJEIf UR^ «k ») J* JflL L . jflLvf fe*^Slc ffl 

fctaJS t Jxl^i- ^> 3 i: ^S^a^^IiJ/^vS t^i^SiSS (ELI SAS) : E^WexfU 
1 976^. Antibodies — A Laboratory Manual, Co 
Id Spring Harbor Lavoratory(1988)] f ?{iatS 



[0190] 



t ; ? u - ^ t/tft^fESSlfc £ fz MtHftW \Z fcUTM^T'i. 5 o |/L#j^'l±0fla^lH 

^$tw<n * 'j ^ 7° ^ h as # Br * h izH8m$!\zjxjfc-t z> ^ a ^ ') k - -?^mn 

t5. - ^> * 7 IC L T # fz " A -f ') P - <b M± £ fl fz ^ J 9 a - -j- >l t± ft <r CO @ 
[0191] 

t)*T* £ . ^5tm<7>tfi1k^m ^ & *%BH<7) £ ^ 7° * \t co&m.-^ftlfc&ft i: L T tt . v >f ? 
DM?-^I^-h*fflu4EL I SAS- . ^ ac X 9 y ~f a -v h v£ . 

[0192] 

^ -f * H <t>£M??y£ t LTIi, fixffi + T*3MJJ<7> * 'M^f n Jxfc-f & tkfeco 1 *> x. t" 
h -^<i«S*5 2 ftM^t ; * n-^-^tn:#%fflv^fc^> Mf fELI S Aft. 1 2 5 

i m^mm'&m&faT'mm 1 £ ? y ?m ^ ^^b^ ? > ^H^f&fi-tsi/t^ 

[01933 

* ^ Bfl <jo 45 V 7 9 V ir * K -6 vMi D N A «k •) I^M L _h IB 4" -J =f * 4" ^ K % 
fflu, ; -^f>^ >f -f ') f A Ji-i, a yft^tzitP C Rv£ic j: ») . ^mncoft ') H 
%3-Ft4DN A^)l3lltmR NA^iT£it^:ti) s ?§5. C <^ Jc 7 ft f$ if 

[0194] 

M M^ff T- &^a<50 ^jvi tc J; o T . z ti <b <7> 4^ 'J 7 ^ u 4" ^ H «b tit# . f LT 

ciib* ^ ntf f^)? h tf h se^o $ nm % . x. a~ . fTt <^> 

^ H SC^IJ ^i^T'A S it C <^t/t#^ =i - 'J ^ ? L tf Ktt, fb^Kl tc $ 

ti 4" =f ^ ^ U 4- H ^ ^> t 42 > $ ii# ( #J x. It. K u t m e i e r h . B i o T 
echniques 17 : 242 (1994) \z mWi $ tl £ J: 7 lc ) . Ctlti. ^^filc 

tl ^> co ir ') =f ^ 9 l 4- ^ H co y - - > r «k vjg^ . ft ^> v tc iX T- P C R ic «k S 3 co 
M Ufa $ tl *z 4" =f ^ ? U 4" ^ K i# t3 * # tp o 
[0195] 

Ijtfr^rj- H -t £ * M 3? ^ U 4"^ K l±. ]@^ft«^-i)Ii*c0^^^^fp»J-r s 3 

^K^nT*^ § it a . -f ') y 7j - K ~t % WMlt . fb^ff^ lz^f&£ ti#S 

vMiil-tJ] ft«*&iH (fjxti\ R#cDNAM^7 ') -ifcliK^^lltSfti^ffii 

^L<a*M ^^BHcofrL^^^m^/z^icMK^ tifc^ -f K~v«Bija) ^ 

b±i^tifccDNA7 ^7'^ >; - x U it * ii h mm £ ftfc (JfiL<li*'JA 
+ RNA) ) frb. Mx.lt. R#^3-Ft^cDNA7^7')-i)^^)cDNA?o 
->*IHSt5fcftlc, ^ <^ SC^lJ 3 ' J: V 5 ' lc ^ A ~f <) ? A XHf ftgft 

^7 ^^-^f$ffl-tspcRitti)@icjcoT. * tz\t^ co'Rfeco'&fcj-tin \z^mm ft 4- M 

=f 7 ^ u 3- ^ k 7' a - & m ~? Z> 9 a - — y f \z «k o T t# -5 C t fc* T S -5 . P C R tc Jc 
■o Tf^«l $ tlfci#*S 2 ftfctelfctt. ^M^ffT-M^D^tfB^^ vi ^fflv^T . «M«T^ft^ 
n — — > r ^ ^ ? - tc ? a - y f £ i\%Z> , 
[0196] 

— Mx K#<^7 Htf Kffifll*? J: 7- 5 ; &ge?U Jt?*v*£S nifc, |/l#<T)^ 



D N A if x PCR*^ (lilt Sambrook^ 19 

90, Molecular Cloning, A Laboratory Manual 
> H 2 ftlx\ Cold Spring Harbor Laboratory, Cold 
Spring Harbor, NYtoilfAu s u b e 1 bi, 1998, Curren 
t Protocols in Molecular Biology, John Wi 
ley&Sons, N Y \z Mt^#M<7) C t . c ft ^ li M 7? fc* <7>^#lc v^T* 

BHIffl#lC # # t L T *gffl $ ft -5 . ) ) ffl U T ^ fF 5 ft . #J x u . T 5 7 l^ltl . 
. is i: tzltW A^±J&-fZ =k 7 lcS£ £ t 5 ^iffi^J^ttSK^^^lLHS. 

[0197] 

sne^ja. fflM'i±*/^^iaX (cdr) <r>mm<7>m%.<7>rzdt)iz. M&ft$fE.ts\.*x miaou 

M^^^^<^Ii^a^-F 5 7 ^IS^iJ 3 J: ic J; o T ) IS-<<bft#£. 'Rfflft&ffilH 

D N At$ttr ^ffl v^T . 1 oLi_h<JO C D R ituiE^ <k 7 ic 7 u - a "7 - ? ft tc ( #0 

x. li\ # t h|ji#t t h fbi" -5 IC . t h -7 U - A n - ? tt» \Z ) A 3 ft # -5 . 3 

<?) -7 V - A "7 - 9 ffit&ltX?&\zt?& Lm& fr. if:tJ3>t>f A7l-A7-^f«T- 
f Uif!L<UKF7L-A7-?M?i,')#^ ( #Q £ if N ^IJ f L f; t b 7 

Cho thi J.Mol. Biol. 278:45 

7-4 7 9 ( 1 9 9 8 ) . £f * L < It . 7l-AV-?Mfe^CDR 

ffi. a ^ •£ ic «k o T £ j& $ ft # * ? u * H it . *&W<7>& ') * \t 

*p n-i--5}/C#^ 3-Kt5. #F* L < li. _tteiclif&2 ft£ J: 7 1 olU^)T 5 7 8£ 

K£ & ^ "7 U - A n - 9 ffijft ft X'i^M 2 ft# x f LTiff* L < tt, 7 imiH . 

K#(7)f <7)K)I^^Id ^ eSC # -t S . £<blc. Z <?> J: 7 #7? . niU<?)i^yXi 

£„ t> ') 7 H t f F -\<77ft!l<77^^« , ^C^BHIC JcoT, jo Jc V i3g^5xff<7>^if tCfcV^T 

£2 # £ ft § o 
[0198] 

hl/Lfr^Ti*<7>3af5T^^lc7. -y ^ 0> r^^ctlcioT, r^r> ^1/l#J <7)M 
47)/iy)icPfil$titRi (Morrisons, Proc. Natl. Acad. Sc 
i. 81 : 8 5 1 - 8 5 5 (1984) ;Neuberger^. Nature 312 
1604-608 (1984) ;Takeda^. Nature 314:452-45 
4 ( 1 9 8 5 )) fr&m 2 *H#£ o _hie<^ J: 7 tc . > 7 l7t#tt . 

^/fllc § yyj-X'^ *) . Z<7> J: 7 ^^xTli. 7')7mAb toil/t HS^n7'j> 

[0199] 

mifita#*«!3i-rs*^-x mMfA#«^^^lc Wi--Sie«^ftfe^^i^t$if (*SJfffrm 
4, 946, 7 7 8 ?;Bi rd, Science 242:423-42 (1988) 
iHuston'b. Proc. Natl. Acad. Sci. USA 85:5879- 
5883 (1988) UW ard^. Nature 334:544-54 (19 

8 9))**. mm $ ftf#-S o m#IfA#a . F v «l^<7)ltM 7^r>>hfcJ: VUM ~7 => 7 

^h*'T; 7 $^«^7V LTlilS^ftft-SChlCj: o Tff^^^ ft. 'i ^ 7' ^ K * 

^ D -5 o E . col i ic is It -5 F v y => 7 > > N<?>T-b>-^';<^fc«><?>^tSf ! t*fc 

. f$ffl $ ft#£ (Skerra^>. Science 242: 1038-1041 (19 
8 8)). 
[ 0 2 0 0 ] 

(tfL#^jg£-t-5 75v£) 



\Z «fc o X . ZfzlZ. *F * L < li x ffl. x. f&3& if lc J; o T 4£ 2 tl f# £ 0 
[ 0 2 0 1 ] 

f I /cliSft^iii L < ti $1 M . * -5. utt* it <b nffift (ttf £ L < fl . litfcttlii 
^ K > > ^ i" -5 ) ^^-KtS^'i^ntf K <b ft £ t . J/t # :» ^ 7> 
£<7>7c#><t>^7?-&. ^M^ffT-mi^n^^tf ^ffl §fflii.DNAf$ilc ioT4^$ 
*U# £ . ft o X , ttLW% =i - H -t Z * ? u * H ffifll % #ft5 # 'i^Htf F <?) 

tc jc o t ? > ^H^mnii--?. tzdbco^^ it. *wMW\zmWi$ nzo ^m^izm'm^^ 

> tr h D<«tt£ D N AitWt. SfctZWi. is&v J > tr t^Mir^ m.m*. fc^w <b ti £ . 
loT, ^fEHJjli. 7* n t - 9 - iz ftM°S&\c.Mffi 3 tlfc . *^&BH^}/L#^^ . *>SVMi 
f ti L < . * fzizmm H< tt$IM<^ hj^ h*M>tn-Ft§^ 7 u * ^ 

«bl PCTfii WO 8 6 /0 5 8 0 7 ; PCT&I WO 8 9 /0 1 0 3 6 

; 4? Jc V#S2f$ ffH 5 , 1 2 2, 4 6 4 ^%#*a*> 3 ) F EflJ 

f LT:^fi#^Slt K Mil * fz\Z fa <r>2tm.<7>rzdb\z Z<D 
& n tz ? 9 — \Z ? n — — Z; 7 fi% % a 
[ 0 2 0 2 ] 

3 ^^M-< 7 9 - It, ft*}»lc J: o T?S±0fia^ f£A § tl . iXv*"?* :^)h7>X 

m<7) 7c db \z ft ± $H A3 * lc [a] uf fE3% $ ti t# -5 . 
[ 0 2 0 3 ] 

^mm^mmLtzmm\zisv>T. m^mm^ cm^is. 7 7^>a«) ^mm 
m%rz\zffimmm<7)rzdt>\zmm$nz. & 7 ■zm.f&wjiz. -mz. *mn<?> &&m& 

') -< 7' f K I t tt ') 7 ? U t f H £> J: Zf&$5kMW(.M (Mx.lt. T y ^ a'> h ) * # t? 

o 

[ 0 2 0 4 ] 

*?£BJl<50tfL# (0J£«\ t ; 7 a - ;M/t#) lix mm® % ft fir (MZ.IZ. 7 a 

v h r ^ 7 -f - * fz \Z %Lm it ) lc J: o T , *^DH <?> # «; ^ t* ^ K «: if % * t 

v^x§t^^ tihm^x.m\zm±^ titzm^^nm^^mizLn^ . $ h \z. * <n «t 7 * ta 

#> £ fl! ib *i , BH ^ > 7 H ^tMco U ft <?> S £? =k v ^ 9 - > % ITffi L # -5 . c 
<?)«J: 7 *Ja#t±. Mz_\Z. 0f£^)H u ^* > It fca^lc . E5a^M,#7>^ 

MH<^> — L TffiMlc felt -5 ?7A^fL ;u iff tc t =. 7 --f s /ia6tcffl hfim 
tttUli, K#^^tti^^t/RlcaI^-t-5, (-t=5r^*>. tcjg^-t « ) c t \z J: v 

iftl, tkfq^jfcmWte «k ^jRWtt^/Hib^i-f >b ti S . >5r^*^ ^ij h L X It . ffi#7^ 

— -fcf. 74*')*X7 7?-t\ (9 - 77" 7 7 h x - 4f S ii T -b ;U 3 
1>X7T7- -If ib tlS : lltf]&lf 7X^TjKlt a #<50#J LTIi, 7. h U 7' h 7 t? 

y / tr ^- ^ > j: v TP m a > / ^ ^- ^ > i-f h ft % ; ii-tfl tz %QW<n M £ Lxit, 

-)>^') 7ip>\ 77 ji U -fe -f > , 74tH:OM Vf tyT^-F, a — 7' 5 > . 
y 7 n n t- 'J 7 y — ^ 7 $ > (di chl orotr i azinyl amine) ~7 >i ir 



U -fe -i > . y > y i ^ n 'J K i t li 7 -f hi 'J h > l-f h ft Z> \ 5&Jt %B W <r> M t L X 
It, >l 5 ) — >l jt>*#W «b ft 5 ; £.%B¥£?t%!J'M.<7>ffl t LTttv i y 7 i 7 — -tf N ^ y 7 i 'J 
>fc=k^x 7 * 'J >fc*#i-f ibft ; f IT, iM&J&tt'tt^H^fJ tua 1 25 K 13 
1 I . 3 5 S £ tt 3 H ^^l-f <b ft £ ft h \z m& £ ft & 
[ 0 2 0 5 ] 

*^BHcr)giJ^^a a s ui^Lf^tc 4? . ffi#~t £ lc + #£M<7> # ^ y * 

H £ 3 ^Df^Lf^lc^Jf f £ z h \z *)*5£W<7># ') ^ KMC § &&J££r*gi*$-* 

^ ft f# £ o 

[ 0 2 0 6 ] 

( x ^ — — > r ) 

7 0 7. 7 'J - - > • r<7> 46 ic . * % bh <t> H =t ( #J li\ ta * ) * * ') ^ 7' f K J li teSfc 

tlfc^T-^l-^ffluTU^. * % BH T « . Pff H ^ V£14 * * -t § 7, 7 _ - > $r lc j; 
oTfibtlt^fttifc, *2E^*>*fiHfllc&#3ft*d fcfc*H#3ftS. ^zc^f&Bfl 
T* li x ^ % Bfl <7) |f§ «b t lc . ^^-r"; > 7* ic J: £ ^ $9 ft £ ft £ - fc^^ 

III § ft -5 o 

[ 0 2 0 7 ] 

3 v Mi ft k:?£te«: SB § * fctt zti <b<r>% i &-%mW'tZ . f^fft 

□ ^ t» l < it tR&at&wn * x 7 >; - - > r-tzrztbn-r v *z -c&mm-t ^¥tm^mm 

fbn-t/ l± x ^M7>ff feV^T &fr]<7> n > If 7- h 'J7il7 0*7 'j -ft IC felt § #i(c7> T 7° 

n - =f- <d 1iM<7> t^tffflLTflbti, cftlctt. it?* ^ l-f ^> ft § : 7 >f -/ ^ 

"7° ^ K ^ -i 7*7 'J — lc Ff! aE £ ft <g> ft* . fHi<7> 4 o<^T-7n-^ti. ^ 7" f h\ # 7' ^ K * 
zfv-t t < ttfb^t/<7>f&7>T H7-7 'j -lcjffiffl°rftfeTcfc^, ( L a m ( 1 9 9 7 ) A 
nticancer Drug Des. 12:145). 
[ 0 2 0 8 ] 

>f -7*7 'J -c?>-^^c7>/ca6c^75ft<^^ija. ^ Muffle fcv^x . iiffWTlcltil^ 
tiff ^ : D eW i t tb (1993) Proc. Natl. Acad. Sci. USA 
9 0:6 9 0 9;Erbb( 1 9 9 4 )Proc. Natl. Acad. Sci. USA 

91 : 11422;Zuckermann^ (1994) J. Med. Chem 37 
: 2 6 7 8;Chob (1993) Science 261 : 1303 :Carrel 1 
b ( 1 9 9 4 ) Angew Chem. Int. Ed. Engl. 33:2059 ;Ca 
rel 1 b ( 1 9 9 4 ) Angew Chem. Int. Ed. Engl. 33:206 
1 : 4? J: V G a 1 1 opb ( 1 9 9 4 ) J. Med. Chem 37: 1 2 3 3 . 

[ 0 2 0 9 ] 

it ^ 7 A ~f 7 'J - it . Mm + T- ( m *. H . H o u g h t e n ( 1 9 9 2 ) B i o T 
echniques 13 : 4 1 2~4 2 1) . fciotttf-Xi (Lam (1 9 9 1) 
Nature 354 : 8 2 ~84) . * v 7 _h ( F o d o r (1993) Nature 

364 : 555-556) . IE Hi ( L a d n e r *g£ff ffi? 5, 223, 4 0 9 ^) 
x if ( L a d n e r . J: IB) . 7" 7 X ; F (Cul 1^ (1992) Proc. Nat 
1. Acad. Sci. USA 89 : 1865-1869) Ifcli77-yl (Sc o 
t tteiySmi th (1990) Science 249 : 3 8 6 - 3 9 0 ; D e v 1 
in (1990) Science 2 4 9 : 4 0 4 ~ 4 0 6 ; Cw i r 1 ab ( 1 9 9 0 



)Proc. Natl. Acad. Sci. U. S. A. 8 7 : 6 3 7 8 - 6 3 8 2 ; F 
elici(1991)J Mol Biol 2 2 2 : 3 0 N3 1 0 ; L a dn e r 

[0210] 

^%flwt> ') pi ? I' tf h\ * >^ ? u * H % # t? f&Ji. ^ ? 7 - 4? =fc VJ1 Til A ~« 
t 9 - . 7>f ^>xt||^, # >j ^ 7' * ha ft <b v \z # 7' KC ft -5 J/C# ti . JEL W 
ft & *ffl A3 if Jftteil c-f os7'n^-?-|,AwM|w/:y), VEGFAu 

[0211] 

h^7 Z tb*&&. % co Jc 7 ftM'Mf^jMii . ^i£#fFK:4JV*Tfflfcl"?*> 0 . li 
^M'Mf$]Mti tc «k o tiT 5 U [i M 31 # ti 51 Sfc £ £ 3 t fc»T* 

[0212] 

^Mil-t 5fc§lc&fl!£*is^M?£>»K *^7>tc1rSfti£W^ A A ftv>fc*>fcv* 7 . 

ps^ 3 tifto : tamitm. &wm. m&n. fci^^^i, 3ULj?a j»©<kju. 

>g«. 70-> ifMSUA *g»3!K 3^3itrt^^. «^JU4j«k L < i± 

[0213] 

* ^ Bfl 60 m S ~h v£ lc 4> T f£ ffl £ £ ft m 4> =fc vi it x * % bh </> 77 v£ A j: o T t# 

■biifclii* ( #J A. ^ . •KSJcW-tS'litifiO *it\z. ffifflgfi, Hfif. (II UK. Sil^ft 

t) . &m<7>*tM. #su teaiix lias, &^<*ft*iim#<^^0j|g*fcttii$i>5:ir 

Ktn-§^ ^s^flg^ ^ - ? > ■ ^-r mm t l t a . #y a a . ^ h - m. + n \z 1 
0 ( 00 a ti . 1 m ra tc 1 0 - 1 ^ h a 1 0 ) <r> =e - 9 'i y 7 t)*m vr % n % . ni-it 

^ tc 1 0 </> t =. 9 ') y -& a ft a* «b Ste-T C i: S Lo« 
[02 14] 

*B/l!ffl«icfcv^T T^^«J It. jz&Wny&mftft ft £*mU. ifg^tft? A 

fcWLTlEKLfct^-?**. c<^Jg^a:ti, 4c|£BH<7)Bisft if ^^ij Att. ]R #t *ft vfi «f ift 

gt§; Atiitiiu ( #j a a\ 2 4^rawrtft^) A^jfi--s z t^m^^-^^cm^mm^tix 
ia ^mxdhmtM&mm&m cfda) %t) ^m^Ltzn^iz^t^x^m^n. 

Si f fflc J: ^ ^If^Stt/c^Jb'BHie^ tiS. J&^Stt. ® ZMttltm ( p a c k a 

g e insert) T*> 0 . il?W tt ii#T'}Ii $ tl £ tl lc mfe 5 tl -f , f J A 

x tf j$ # ( m A li . A > 9 - A -y h T II ^ 3 tl * A - A ^ - >A If > - ^ ) <^ «k 7 ft 

[0215] 

-BflcfEcx, *IES^^j|T'fl, 2 ftMl^A^*SUib*^m $ ti#S o 2ftMWA<7)^ 
%<r)Mffl*i$.m LT t «k v^o c<7>Jc7ft2 ftMlii A^^JiJ^S-^-t * 7^vi^ rz#><?>m!& u 



[0216] 

* IE bjj & . v>of^»^S» (0UA13A t hic^t^v^x^ir) tg««H 

*B*. ^ Atntffx. 1 9 9 3 if k: IBIS 3 tiTfc 9 . *HH^ffl*lcfcv^T c^i"^ 

[02 1 7 ] 

(it^T^-HO 

it 1ST 1 v6 It <?> 7y y£ <t> — |£ © & ffittft lc o T li . Go 1 dsp i e 1 "b , C 1 i n i c a 
1 Pharmacy 1 2:4 8 8 - 5 0 5 ( 1 9 9 3 ) ;Wufei VW u , B i o t 
herapy 3:87-95 (1991) ;Tolstoshev, Ann. Rev. 
Pharmacol. Toxicol. 32:573-596 (1993) ; M u 1 1 i 
gan, Science 260:926-932 (1993) ; t£hZf\z Morgan 
is =k V Anderson, Ann. Rev. Biochem. 62: 191-217 (1 
993) ; M a y , TIBTECH 11 (5) : 155-215 (1993) 
:L itfe^^«lcfcv^Tf$ffl ^ ti§ -^^lci>^a^ffl^x. D N A^ifii. Ausube 
1 b (I) > Current Protocols in Molecular Bio 
logy, John Wiley & Sons, NY(1993) ;fe*yKrieg 
ler.Gene Transfer and Expression, A Labor 
atory Manual, Stockton Press. NY (1990) \z £ 
fx <g> „ 

[0218] 

n&Q&'t zMa. * <?> 9 > ? n^^tMit , ftm'\±<om$iM^ y° v ^ - 9 - ^fzitmm 

CD A n t - 9 - <D {$ |fl tC Jc 9 s^4> 3 tl t# -5 o 3 - H K^IJ <7) It . W 93 X' 2b *) » £ , 

£ ii n in $ n t# § . 

[0219] 

9 9 -rnzs-it. pbs ( ') ymmmit±MMu*) ztzit^mMu** tizmm 

[ 0 2 2 0 ] 

n^llltlCtn^, ia€cT*l A-^ ? ? - tt . -^tctt. Z^Mir,J-mA-< 9 9 - 

t femz nrz&mmis & um&izis^x u > ^ ^> h tw l t#^'I4t^ o 

o n^L<lt, fikikMis ZFMfz^W- A~*- ? 9 — iz t oT#ST'ii§ 

[ 0 2 2 1 ] 

tf. Ccoj: 7 Willis 2 tl/c^^afc =k vagJgtfcv^T U is t'x> h lc jhf LT^i 

ttT-cfc^. f iT'i>i, ^^>^. mm. is kuttL<T)^mm-£tz\$^i\h<7) 

U<d J; 7 &Mfr3y : 7^3* tr>«t<?) =k 7 tztk&ikM ; fi^fl (JR 1 0 ^S*gf <?>) # 
i^7^f ( 00 a li . # ')7J^-vJtin -< 7' * k ) ; 9 > ^ ^ H ( 00 £ li . Jfiivt 
7^;>\ ifciiu; r a -f ') y ) : ^tR'|4 # >; v - ( 0ij a ii . # 'J tr ^ 

ifnn'>) ; T 5 J m ( 00 A It . 7 ') i, > , r ;L 9 3 > - H . T 7, => > & . * 



x . -7 > j - x x SfciiT^-xf -j^t^t?) ; i-hlJ (iiii. edta) ; i? 

;U zi - ;u ( 0Q £ U N -7 > ^ H - ;u ^ fz It V 4> fcT h - >l ) I ft >f * > ( 00 £ «T . + h ') O U 
[ 0 2 2 2 ] 

it s ffift t > 7° ;u * £ li ^ -i y >i> \z is\^~z x *g*l:Lt flf K 3 ti# £ . 
[ 0 2 2 3 ] 

jaf^^A^^ -^^fe^^^ffl^^/iiE-lt^msm (good medical 
practice) tc -gc L 7c fl^T . M * <^ % <o BS J* «B ( 0!l £ li\ Bfr * li «t H 

[ 0 2 2 4 ] 

0J £ It . t McHV J ( -b > ^ -f ^ >f >i 7.) x > ^ n - 7° ~? 7 57 - & H- -f £ M n . ^ 
^ X - E £> tz *) . 2 0 - 2 0, 0 0 OHAUffli^), ffiL<li6 0~ 6 , 000HAU 
m^^. J;^IL<tt200~2, 0 0 0 HAUffli^i>^n-7^ ^ - $ 

»K 0. 1-1 OO^g, tflKliO. 3-3 0 a J;^tL<ai-10 w g 

[ 0 2 2 5 3 

£ Tz , t hlcHVJ ( -b > 5M ^ >i 7.) :r>^n-7*-<7 57 - ^ S £ if o . MM 
9 . 400-400, 0 0 OHAUffll^), 4fSL<lil , 200-120, 00 
OHAUf 1^), J: •) if t L < !i 4 , 0 0 0-4 0, 0 0 0 H A Ui ^ n - 7^ 

7 57 - 5 tl% . $tl^^>^n-7'-^7 57- + $ tl-5 ^*itfe^ ^»ti 

» &Mfc$> tz *) . 2-2, 000Mg.£?£L<ti 6-600Mg. i •) ^ t L < tt 2 0 

— 2 0 0 ix g T* cfe -S o 

[ 0 2 2 6 ] 

[ 0 2 2 7 ] 

* bh </> # 'J - 7' * k ^ # 5* 7 u * f % ^ m <7) v& & tc ffl u s js tc a . m x. it. # 
m^^'QN^tc(ft}iaAi--5^vSs * 7-icftALT4?A-r*;fr>£**%;i<bftS. 7 57 

- t L t a # ^ 7 u ^- ^ k <r> m a it . ^^1x^7? - ( t ; o A >i x 7 57 - ^ T 
^ ; Kff ^-f^X^^^-^^) ^7^X^757 - ( if, V - A. HVJ-E & i: 1 ) lc J: 

0 ftJta A^JflLWrt tc J: 5 57 - yf 1 > t ^pf^T^ ^ o * -7'^ H co if 

yi^rfnn^-y^, * #L^tc W A t TJ^jfiLgp-fecofi < (fjit!*. BSrt. ^T^ir 
[ 0 2 2 8 ] 

3 <D J: 7 5fir^^lc «fc o Tit ^iNHJfi<?>iSSt^3S^3b*4j C »J . ilgj^iSlc J: ►) jfiLW fc**f 
[ 0 2 2 9 ] 

VEGF^fflv^/7;3afK J f''m^lc|^LT. I s n e r , J . , h . Clinical evidence oi angiogenesis 
alter arterial gene transfer ofphVEGF165 in patient with ischemic limb. The Lan 
cet 348, 370-374, (1996) t Baumgartner, I . , h . Constitutive expression ol phVEGFl 
6 5 a f t e r intramuscular gene transler promotes collateral vessel development inpat 



ients with clinical limb ischemia. Circulation, 97, 1114-1123, (1998) ; is £ UU 
a c h e n s , H-G. , h . Angiogenic effects of injected V E G F 1 6 5 and sVEGFR-1 in a rat fla 
p model. J. Surgical Research 111, 1 3 6 - 1 4 2, ( 2 0 0 3 ) £ il X u £ . 

[ 0 2 3 0 ] 

lflWff^^7'^Hi:LTli. Li, J., et a 1 . : pR39, a peptide regulator ofangiogen 
esis. Nature Medicine 6, 49-55, (2000). fcJc^Koczulla, R., et a 1 . : Anangiogen 
ic role for the human peptide antibiotic L L — 3 7/h CAP- 1 8. J. Clin. Invest. Ill, 166 
5 - 1 6 7 2, ( 2 0 0 3 ) fc**^3*lTV**. 
[ 0 2 3 1 ] 

%1\^J] -T >i t L X It . couffinhal, T. , et al.: Mouse model of angiogenesis. Am. 
J. Pathol. 1 5 2, 1 6 6 7 - 1 6 7 9, ( 1 9 9 8 ) 3 ftT * . 

[ 0 2 3 2 ] 

. V - *f - H v ~f => - \z Jc £ jfiriTLM. JfllWiaj^* ir 1 ic Jc 9 4^ir §3U:4;oT, jflLWff 
£ % #t ft S C t t ST £ . 

[ 0 2 3 3 ] 

( * bh Iffl S tc u T 4f! *i § - f§£ ^ ttWr ) 

*Bflfffl«lc:fc^Tf$4f! $ ti^^if it . * i Xlt^\^ tmfaftlzfi^k L #^Pi 9 N 
ff<7>#cMBl*lfc£>.S . Iif4f , v^n?^^^^^ M/jnl. *fifb^. £4L 

ffil<7)JtPfrfcv^T ^I4f! L £ £ ilK fc T & + frlzmm 2 iix £ . 
[ 0 2 3 4 ] 

Mftnl o X It . Mx.lt. C a m p b e 1 1 , S . A . ( 1 9 9 6 ) . The S 
cience and Engineering of Microelectroni 
c Fabrication. Oxford University P r e s s ; Z a 
ut.P.V. (1996).Micromicroarray Fabricatio 
n : a Practical Guide to Semiconductor Pro 
cess ing» Semi conductor Servi ces ; M a d o u , M. J 
(1997). Fundamentals of Microfabrication 
, CRC1 5 PresslRai-Choudhury.P. (1997). Han 
dbook of Microlithography, Micro machining 
, & MicrofabricationiMicrol i t h o g r a p h y tiflcE 

m £ n x is . z a h it * m mm \z is ^ x m m -t s w>^ **# % 1 1 x m m $ n % . 

[ 0 2 3 5 ] 

^mmmizis^xm^hnzfrTtkm^m^m. ±it^^s^m. ss^tt sif a, mm 

n^Ri^rt It. ^M^ff izis^X m%iX& *) mm 2 HZ> %<?>X3h *) . Mx.lt. Mania 
tis.T. et al. (1989). Molecular C 1 o n i n g : A L 
aboratory Manual. Cold Spring Ha r b o rbi^f <o 
3rd Ed. ( 2 0 0 1 ) lAusubel, F. M. , et al. eds.Cu 
rrent Protocols in Molecular Biology, Joh 
n Wiley & Sons Inc. , NY, 1 0 1 5 8 ( 2 0 0 0 ) ; Innis 
,M.A. ( 1 9 9 0 ). P C R Protocols:A Guide to Met 
hods and Applications, Academic Press; Inn 
is.M. A. et al. (1995). PGR Strategies, Acade 
mic PresslSninsky.J.J.et al. ( 1 9 9 9 ). P C R A 
pplicationsiProtocols for Functional Gen 
omics, Academic Press ;Gait,M. J. (1985). Oli 
gonucleotide SynthesistA Practical Appro 



ach.IRL Press iGait.M. J. (1990).Oligonucle 
otide SynthesislA Practical Approach. IRL 

Press ; E c k stein, F. (1991) . 01 igonucleotide 
s and Analogues :A Practical Approac > IRL 

PressIAdams.R.L.et a 1 . (1992). The Bioche 
mistry of the Nucleic Acids, Chapman & Ha 
li;Shabarova,Z.et a 1 . (1994). Advanced Org 
anic Chemistry of Nucleic Acids, Weinheim 
:Blackburn,G.M. et a 1 . (1996). Nucleic Acid 
s in Chemistry and Biology, Oxford Univer 
sity Press ^Hermanson.G.T. (1996).Bioconju 
gate Techniques, Academic Press ^Method in 

Enzymology 230. 242s 247. Academic Press. 1 

994; mmm&km<¥ n&ft^mA&^MmM^mti: J ^±a. 1 9 9 z & ^ick«£ n 
xte*). zix<b n^mm^iza^x mM-t&3fr (^3~z& •? m&) ^^^ttxmm^ 
fx & „ 

[ 0 2 3 6 ] 
[ 0 2 3 7 ] 

^vi. ffLBfc * v%mm\z£%a<F>i&<F>m?-&%m.\z a*i. mmmmmm ( g m p = g 

ood medi ca 1 pr ac t i ce) % ^ £ 7? ^ T« «k V&M ~t S . t£ 

o T . * Bfl fffl » tC o T @ ff5 t "t § |~ * #1 M J tt x 3<7)J:7'S:%J»*tfoT^^3tl<6. 
[ 0 2 3 8 ] 

##Jt<7> . fil m g/kg/0~l 0mg/kg / B cofBHic £> £ Tie<^ Jc 7 tc 3 ti 

n?6«j»s»ic^fa^n5. $ ^ ic^f it l < iix *mn<vmm£.my£'&yamiz o v^x . z 

^fflili, ^4<H0. 0 lmg/kg/B, I^tf I L < lit Mc^LTS 0 . 0 1 
m g / k g / 0 #3 1 mg/kg/B k^lTJiS. iifecS 4- i" § a . f\H ft tc ti . vfe 
«JU*#9 1 n g/k g/uf W~#9 5 0 M g/k g/ifB^SilST 1 Blc 1 ~4@^)t 
ft £ tz tiilM&Tvi A ( m*. \Z 5 - ts > ) tfov^-f ti^tc «fc 9 
rt ffl ^ v rmWL*i * fc&ffl Lt#£ . ^f^itHi" £ fe^lc^^^r^B^Wfe =fc arj&ga*^ 

[ 0 2 3 9 ] 

* x & □ » . [EH rt . □ 95 x «T (i ntrac i s temal 1 y) . HI 

1*3 x mm mpft® cmm. y^. &mM* &rz\tm&.'* v *iz * t) . art 
mj^ta *BHffl#T-fflv^ffl^ r#in © J tti. mmn. mmn. mn%n. 

[ 0 2 4 0 ] 

& #J ti . IS □ Ift . ft Hi 1*1 . # m □ © x «rt ( i n t r ac i s tema 1 1 y) . flirt. 

m m rt . n pff ft (mm. mkw . r ^ . ,<£-mj . * ^ i± m& * tc § «: ^ ) . □ n & % 

. ^in#*/iti^fr^^j:i^ij. swi, * rzitHM^m^m^mm 

m*^7 0 *wMm-zm\>>zmm ntmu ® j ta. ttmrtx i5rart. flifl^rt. w#rt. 



[ 0 2 4 1 ] 

* $J x m*fl * # v -7 - i^H ( fj if . fiKfl^ n a D ( 00 ii . 7^^ifc!i7^p^7^ 
[ 0 2 4 2 ] 

&®Ctt v h -y * * i: L T li * * ') 7 H F ( * gift fFl? 3 . 7 7 3 > 9 19^. E P 
5 8, 4 8 1 ). L — ^ ^ ? 5 > H do =k y — 3- ^ ^ — L — ^ ? > — h co 3 # -? — ( 
S i d m a n <b . Biopolymers 22: 547-556 (1983) ) . * M 
(2-tKn^yXf;^??H-F) ( L a n g e r <b . J. Biomed. Mat 
er. Res. 15: 167-277 (1981) » fci^Langer, Chem. 
Tech. 12 : 98-105 (1982) ) . x^-u>tT — ^T-fe^r— h (Lange 
r «b . IB] » ) ifcli*'l-D- (-) - 3- t Ko^-yit (EP 1 3 3 , 988) t)*m 
W «b ft * . 
[ 0 2 4 3 ] 

anger, Science 249 : 1527-1533 (1990) ;Treat<b 
.Liposomes in the Therapy of Infectious 
Disease and Cancer, Lopez — Berestein and F 
idler (it) , Liss, New York, 3 1 7 - 3 2 7 Ife i V 3 5 3 - 3 6 

5 ( 1 9 8 9 ) £#m<?) z t) a ^mm^^^-t -5 m # v- At*. ^tie#**^*n-??*>* 

^^k:«k»Jajai$ti#*:DE3, 218, 121 ; E p s t e i n <b . Proc. Na 
t 1 . Acad. Sci. USA 82:3688-3692 (1985) ;Hwang 
<b s Proc. Natl. Acad. Sci. USA 77:4030-4034 (19 
80) ;EP52, 3 2 2 ;EP 3 6, 676;EP88, 0 4 6 ; EP 1 4 3 , 949 
IEP142, 64 i:B*gifffFtU 11 8 3 - 1 1 8 0 0 8 7 ; tStffFi 4 , 48 
5, 0 4 5 ^fc i^l^!4 , 544, 5 4 5 ?*b VlcEPl 1 0 2 , 3 2 4 ^. If, 

iiv-au, /Jn $ & (S200-800A) ^iT-j)^ * c t? t± . mn 

l330€i%3^fn-;un^<> il JR 2 ft £: 9J n" . S3iv6 * 5U <?> Tz db \z 

n § . 

[ 0 2 4 4 ] 

$ <b 4 § #U5fc«JtIUc fcv^T . *&W<r>tt1&M\*. # > «k 9 US $ ftS (Lan 
ger. BUtU:Sef ton. CRC Cri t. Ref. Biomed. Eng. 14 
12 0 1 (1987) ;Buchwald<b. Surgery 88:507 (1980 
) ;Saudek<b. N.Engl. J.Med. 321:574 (1989) 
c t ) . 

[ 0 2 4 5 ] 

ttL<7> MB WClti &\*. Langer (Science 249 : 1527-1533 (1 
9 9 0 ) ) iz «k £ fcWt lc 4? T miim $ ft £ o 
[ 0 2 4 6 ] 

#*i □ <nrzdt>\z. 1 ocoHfiteflg+lic fcv^T . -JftK:. v&«aill±. ft ^ p/r m <?> fl )^ 
<?>M®T. pg^ift lc<§:#Hrftk& 3- + 'J t . -tttt>%m\>*2>Bztl&Mt5 =fc VIST' u x f:x> 

[ 0 2 4 7 ] 



x ^ ^ <k 7 & # tK14 tr t 7 ^ *t * tz x ^ # v - a k Is] ti iz * bh ffl $ ic t 1r ffl T°£> & 

o 

[ 0 2 4 8 ] 

^7 Tit. m%k&*5 & vita's %.&-&m#>z mm <?> * 7 &mfi^7jn$j^M^ic#ir 

t5. 3 (JO J; ^ &^Hli. ffli^gilJi J; ^iST' I y fx> h lcMLTitt^4 < , 
3 <7> J; 7 i: L T li x 'J > 7 x > g£j^ x =» ^ * Ifcffi * Bf Ifcif <k Vffe<7> 3 frf»lfc * 

fcii*«>Jg38<?>«fc 7 ; t x n ^ tr > g£<?> j: 7 £f/tiHt:3!l ; fi^fl (#510 81* 

=k *) 'M * u ) * 'J -< 7° * h ( #j £ ti . # 'J t ^ - > ^ ti h ^ ~? * k ) ; jdl m t >i -f 

5 > . Hf 7 ^ > £ £ It £E 7" a "7* M > (7) J: 7 4 ^ > ^ 7 H > # V tf — ^ £° a 'J H > <7> J: 7 

SrilTktt # v — ; r x > . r u- ? 5 > St *. t x ^ ^ ^ > < & ^ ^ a t a. ^ — > =k 7 4 
t 5 ; $e ; -te ^ n - x * ti * Mi? # , ~f F 7> j-xltHf^fXF 'J>t^ 

t? . -II, fcJc VVk<r>£k*itm • EDTA<7>J;7#^U-h2iJ ; ^> - h - 

* 7c ti V >i tf h - ^ <r> J: 7 * flg ^ n - ;u ; + V ') *J U <to Jc 7 * *t ^ > ; «k V/ * 7c 

[ 0 2 4 9 ] 

JU tt x ft ft AS lc tt m 0 . 1 m g /m NIOOmg /m K ff I L ( li 1 - 1 0 m 
g /m 1 ,fi 3 ~ 8 <7) p H 7\ 3 <jo «fc 7 * tr t 7 ^ lc 2 tl & . ttlie^Jff £ 

tl § „ 

[ 0 2 5 0 ] 

>□ e5 lc ffl ti S § ft ig<7> mM it . tM^^t LT<7)7 ^ ^ 7l^^)4f • *7 
^^t#*4v^)i, "t**?^. illli (^JitfO. 2 5 7 

a > 7 > 7" U > ) TH3ft"t * - £ iz J: »j titlli #^ icS^ 3 tl § . — ^tc . ?6«J JJ ti 
. feli7^7*-h^tt^§^, #iJx.ti. ^Tfflv±tt#fT*^*ijHTil'5r x N v '<i-tf<7> 

m fak n m *> ? * tz it t >i \z mm. $ ti « . 

[ 0 2 5 1 ] 

t LT . lOml^'MTJUc, i^a^liii Lfz 1 % ( w/v ) vfijf Kl*igift 5mU5t 
[ 0 2 5 2 ] 

^¥tm liifcs *^^<?)Y&«JJ!I^ 1 olM±<70^^^iS/i L 7c-olM±<yo#||^fffix. -5^ 
[ 0 2 5 3 ] 

^ ti. M-n-^ k Lxmmiz ; iBjBftc * 7ctiMff t T 7c^giJ ❖ tc ; 3h Z> K^itm^ W <r> v^-f ti 
^-?fi:#5ti#S. ctiti. ffl^£-;b $ tifc^lffll**. VnlSffliSa^ i: L T ^ tc fx -^f £ tl -5 
7 Jg ^ . =k V * tz . ffl * ^ 3 ti m M . 8(1 t \z L ^ L Is] if tc. #J x ti\ ffl c m 

[ 0 2 5 4 ] 



[ 0 2 5 5 ] 

jR#tJj*?£i«) UI^btTM 3 ti^o 
[ 0 2 5 6 ] 

W T ic ^Stefll ^ic «k *) ^¥tm t£ L ( i&8flt5^> *^bh a z <b ic $ ft £ % <dt° 
[ 0 2 5 7 ] 

( *7 >f 4, 7, <7) iH $i( ) 

HVJ. Z ^ . Sfc lc mmco Jc ^ tc (Kaneda. Cel 1 Biology: A 
Laboratory Handbook. J. E . Cel i s (Ed. ) » Acad 
emic Press. Orlando. Florida, vol. 3. pp. 50—5 

7 ( 1 9 9 4 )) m^mm'bfrMiz j: *> mm l tz» nmuw j fb^>g^ (bss: 

137mM N a C 1 s 5 . 4 mM KCK lOmM Tr i s-HCK pH7. 5 
) tflcSJBSL. f LT^^i-x^i§, 5 4 0 n mlcfcrt £ flR }fc Jg * «l £ -5 C t \z «k 
Oifc^Lfc. 5 4 0 nml:U(t57tf»Mtt, 1 5, 0 0 0 ifiLlfMmiMi ( H A U ) tc 

[ 0 2 5 8 ] 

(it^^ipA^ ? 9-<7>nm) 

3 . 56mg*X7Tfyi^'j>fej;yo. 4 4mgnufP-i^)|Iil^ 
, 7 a a * ^ U izMffl L . f LT:^IIg«t, n - ? - m # U - 9 - tf T^IE 
£-efc(Uchida«b. J . Cell. Biol. 80:10-20 ( 1 9 7 9 )). 

0. 8 5% NP-4 0^#t?2. 0 m 1 <^±ie^ii *) mftfrh<r> 9 
y ^ 7 W&m ( 1 • 6mg) + lc * ^ t <v 7 x ic J: 9 5t^lc )gft? L fz . iXv*-?* 3<7>$gi* 
£0. 3M X^n-xfeiVlmM K C 1 % # t? 1 0 mM'J>iiii« (pH7. 
2) tctt LTiff L . NP-40tliLf:. M li . iHiiitt^^LT 6 S (BUSS 
Lf-o 3 <7>]g#f 5 ftfctgi** . 0 . 3 M x^n-xUi^lmM KC 1 l£ # t? 1 0m 
M > mmm W. ( p H 5 . 2 ) T- ft fb L t if u - x tr - X ( B i o - G e 1 A - 5 
0m) (Bio — R a d Laboratories.Hercules.CA.USA 
) Ufc. 5 4 0 n mtcfctt S^fiSSfc 1 1 . 5 * & * OB # * ?? #B Sill *i 

T i: LT$ft, L T W T lc IS t£ <t> j: 7 ic 1 0 m g mWfr^MM 3 ft St 3t *B ') * V - 
Ahsj-^L, iafe^aiA^ 7 ?-tilLfc. 
[ 0 2 5 9 ] 

(t KHEK2 9 3 t*ti3*<^ b 7 > 7, 7 ^ 7 h «H A3 \z isrt £ i y 7 1 7 - 4f f£ T 31 

) 

_hieco^>ST'ilf M L fcitfeT^A^ 7 ? -<^a€^4>A^'rt^fiSlf^ § fcabk: . t h H 
E K 2 9 3 =k V ^ 7 a: 7 - -tf jfi fe^ % . T <r> «k 7 lc ffl . 
[ 0 2 6 0 ] 

pCMV-iy7i7-4f (7. 4 kb) pGEM-luc (Promega C 
orp. x Madi son. WK USA) ^b^'^717 - ^fatftT^. pcDNA 
3 (5. 4 kb) (Invi trogen. San Diego. C A * USA) 4Mc. 
Hindi I I is J: V B a m H I g&te T« f a - - > r i" £ c i: lc J: *) mm L . #9 4 0 m 
g<7)p CMV-^y7i7-4f^#tfIfef^A^? 9 — * x ^tcie®<^Jc7tc|i^L. 
f U: <7>3afef m A-< ^ ^ - (#3 1 . 5 X 1 0 1 1 lif/m 1 . D N AMf^ltm 4 0m 
g /m 1) 01 (1 00a 1) th293 Ifflflat* ( t h : H E K ) 

i*^)2Xl 0 5 aBM>^-^-Mt. HVJ l )#V-i.^IoT, * im fi CO ^ 



y7i7--tfDNA^2Xl 0 ^ HE K 2 9 3 Sfit^ALt. i|A24flt, JNHJISfc 

0 JR L x * L T ftil lc Ifi IK <?> Jc 7 lc (Saeki^. Hum. Gene Ther. , 8 : 

1 9 6 5 - 1 9 7 2 ( 1 9 9 7 )). >i x 7 i => - t -v -b -i % fiiSS L tz . 

[ 0 2 6 1 ] 

(^SfetfO 2 : ^ffi^M*ffli^£^v£14fLH V J ? y - <?> H &| «k 

(i : h v j <7>mm.) 

H V J a M<n^:ffi IP ^ <*> ft ^ >f ^ x <?> }iH ic j: 9 it m 3 ft t <^ A£ ic £ ft # £ 

& . 

[ 0 2 6 2 ] 

^HjMJlcfcv^T. HV J c^mm^l-AT^ & 7 icfcc&ofco 
[ 0 2 6 3 3 

HVJ^ft^^^t^ SPF (Specific pathogen free)^ 

sifiR^^oTJtM^ i±frm - mmttzHv j (zft) smmft t?m * - - -f\z^^ l . 

10% DMSO^f|DxTifi#lf^[c#^L, iHttLf-o 
[ 0 2 6 4 ] 

SWftlfe^- "7 h 'J 10* AiSJ L . O^^-? - (SHOWA-FURANKI P 
-031:11 3 0 0 HIB4X^) lc oft. 3 6. 5 °C . MS 4 0 % Jil ± & T 10-14 
HIWLfc. Bg^ + T?* tftlBSg (*S**>}t**n&*9 1 • 5 c m<7>S*li LT 3 J: 7 ic & 

MUT*^ ^ *&AgfFfr*>iBL*ot+fc (±v*jfiLW*Rkv>fcigFff*3t£'*5) o 7° 
h > ( 1 % 45 ^ -7 h > * 0 . 2 % N a C 1 * M q- L s 1M NaOHT*pH7. 

2 taiLTt- h ? u - ^iiu 4 °cu WLfz^<7>) xmo a >i ^ Cmfammfrh t 

*) fzLtz^co) * 5 0 0 fg ic ^ ?R L . 4 °C ic . IP * -i V > & v ~r >v u - ji x yH M 

L. ^ ^ xft Atf0f ic^feii LT*/ML*£>1+. jfillK L fctt *7 -i >v * 0 . 1 m 1 * 2 6 Y 
- i? <r> #f ft § 1ml >- fl! T * 1*1 lc A -5 <fc 7 ic v± A t . MfrLfz^^y 

4 > (S4^5 0-5 2"C) * ^ x 'V - >i \£ ^ -y N * ffi T ?L<7> _h ic g # C fi ~k ^ $ \~>tz . 
IP* > * - 7 -tcv^tu 3 6. 5 °C . UfK 4 0 % lil ± <?> ^ ft 1 3 S if L fc. 
» If HIP * - u^fe 4 °C lc 4? v^f- „ SB. IP <?5 M^g^y> * ^ > -fe «y h XWi *) . 1 8 Y- <n #f 

* ^ it £ i o m i ^ > >-* * jjgi ^> 4» ti x . * «& l x ^ a 4c h ^ tc m a6 . 

4 °C tc « i¥ L o 
[ 0 2 6 5 ] 
(2 : H V J <7>I#M) 

h v j li. M't^miz «k . ^ ^ At «k *«aai^>*. * ^a^M^ffic*?v^T 

(2. 1 : S/dN^Ktk: «k 

^miz atz^ a >i ^m^®wLi&mm<kxi%^m^mmm*<r>mm • mm* 

L ^^_hvt*^MM'^ (27, 500Xg. 3 0 t >- a Mm^Uie ( 3 

0-6 0 % w/ v ) *|iJfflL /cMM'Hn (62, 800Xg. 9 0 ft ff ) lc «k ») If £U L fc. 

[ 0 2 6 6 ] 

*^m#iJtc fcv^T . m#^lctt. UlT^^ft \z «fc o TH V J L f;. 

[ 0 2 6 7 ] 

h v j £"fr&mifc ( h v j "7 h 'j ip<^^)^^*ma6 4 *c ictiis) 1 o o 

m i * K a <r>m & V ^ v V X 5 0 m 1 co "M'k * =>- - ~f 2 * \z A ti ( S a e k i , Y . , is 
Jc^Kaneda,Y:Protein modified liposomes (HV 
J — liposomes) for the delivery of genes, o 1 



igonucleotides and proteins. Cell Biolog 
y ; A 1 aboratory handbook ( If 2 Jifx ) J. E. Cel i s M ( A 
cadcmic Press Inc. » SanDiego)i?4H. 1 2 7~1 3 5> 
1 9 9 8 £#M<?) z t) . &mM'bWt~Z 3 0 0 0 r p m . 1 0 5K 4 °C XM'b L ( ^ U - 
N IB tf> ft £ L fc. 

[ 0 2 6 8 ] 

it4>^. _h7ft% 3 5ml M'b* - ~f 4 * (giMffl) ic 5x>± L . T > r ^ o - 7 - 
T 2 7, 0 0 0 g > 3 0 ftM>£> L ( T ? «fe ^ . ^ U - ^ li * > ) . _hvft % ft § . it 58 lc 
BSS(10mM Tris-HCl (pH7. 5). 137mM NaCK 5. 4m 
M KC 1 ; ir - h ? U - -f L . 4 *C f*^ ) ( B S S^)^b *) I: P B ST-t5Ii) * ~ 
-■^ifc^iH5ml<|D£, f ^ti4'CT— ^IflLfc, IS a </> t: - v V T* * -5 
\Z tf - >v -f- -f > r L T ife!8* S CL 1 ^: <^ ^ ^ - -/ t c 46 . Is] ti IC T > ? >l a - ? - T* 2 
7 , 0 0 0 g . 3 0 ftmfo L fc. _hvt % <?> ^* § ife!8 icBSSS 1 0 ml Is] tl 1c 4 

°C T* - B&ff ILfc. Ep^^JA^^'^ h X ® £ fr\Z \£ - v t 4 > r L T it 18* liCL 
Mil 3000rpm, 1 0 # * 4 °C T?3S'fr L ( ^ u - ^ li * 7 ) x ft § § ft & fr 

4 n * £ LX 4 'CTffStS. 
[ 0 2 6 9 ] 

C <t>^ 4 ^ 0 . 1 m 1 tc B S S % 0 . 9mHDi, D-f 5 4 0 nm^t^R 

*H£L. ^^^^gttiTOStt (HAU) fcfcSLfc. 5 4 0 n m<?> MM 1 
feMiUl 5 , OOOHAUtffllLfc. HAUlia^StttB isitm ~? Z t% 2_hft& . 
SfcHl^lc-v h ';#ifiL3« (0. 5%) ^ffluT. #JfiHJ»m^tt*ll^LT t «kv^ ( 
SltWIfifJffllfflfbv-aT^, REALIZE INC. (rtE, ^5, *)R1») P 
259-268. 1984 Zt)„ 
[ 0 2 7 0 ] 

2 <b lc >- a ifSQfi^ffl uf:HV J <?)ilt) <&Hlc 1$ c Ttf v^#l), M f£ lc ti «. ^ 
4 >i *JS®}** 6 0 % . 3 0 %<t> is a mWm. (ir- h ? v - ^gi®) % MJf L il <C> ~ 

- 7* lc <7> i± . 62, 8 0 0 Xgfl 20 ^M«JSla ffial'frfcfr 7 . m^'tk, 6 0%y3| 
SSSrJS h\z&hft%> > H % 0i|Xi- -5 o 01R L *7 4 ^ ^JBSSt* B SS^KliPBS 
$^*i:LT4 t CT-lf$-i^fv^ >• 3 M * ft £ "t £ o -* <• ic mm L «:v>ig^tt . 

^ 7. ilc/'J-hn-i (t-f n-ygEi) J:0. 5M EDTAi (t-h n 

- 7*g(I) * tl f tlS*^3iJt ib* 1 0 % t 2 - 1 0mMlc*§ J; 7lc^xT-8 0°CT«1 

fr \z iiu s5 \z mfamm <^p x uft-t z> ( n i##ii^no-uo. 5 m e 

D T Alfccoftib ») lc 1 0 mM DMSOT'HI) . 
(2.2 : # ^ Afccfc vrafl*ifi!k: J: s*|JBI?J?£) 

& o 

[ 0 2 7 1 3 

^ ic a . 5>f 1^7 'V h ir ~7 fr 5 0 , 0 0 0 <r> i i >i 9 - tc J: § FS ^Jt3fi ic J: § H m ( 
$110f) Mt>x»^v^77^ - (0. 3 M ~ 1 M NaCl)lc=fc^>gtU% 

[ 0 2 7 2 3 

Bfr^tca. ^mmmizte^x . mr^^'A^mmtx. hvj t^^icioTiti 

[ 0 2 7 3 3 

m^m^UML fz^. 8 0aiii~1 0ftm^>>^7>7 ^i?-|;x^ILfc. 0. 

006-0.008% bpl (m&mm) * mm m \z m *. ( 4 °c . 1 ^ m ) . h v j % 

^vHttfbL/io ^^i^% 3 7 'Cx 2 i^W O^-^-ht^ cfclcioT, BP L%^>£ 
[ 0 2 7 4 3 



500KMWCO ( A / G Technology. Needham. Massach 
us e t t s ) m 9 > is x y y \ >i v u - m 9\~ ^ lc «k *) JR 1 0 fgiKlig L . #g 
ii«UT, 5 0mM NaCK 1 mM MgC 1 2 > 2 % v > - h - >i . 2 0 mM 
T r i s ( p H 7 . 5 ) ffl . H A U T >v -fe >f Jc *) . B Hf 1 0 0 % H V J 0 iR 
* T- £> 0 ft tl <b tl tz . 

[ 0 2 7 5 ] 

QSepharoseFF (77y tA7T*7y7MMtf^KK, Tokyo)!: 
U*^A?o7hr^7^-S ( #g Iff m. : 20mM Tr i sHC 1 ( p H 7 . 5) . 
0. 2-1M N a C 1 ) T-HV J tffiLfc, 4 0 - 5 0 % <r> 0 i|X * T* £> 9 . It 9 
9 % 

[ 0 2 7 6 ] 

5 0 0 KMW C 0 ( A/G Techno 1 ogy) $ffli^:?>yi>y t^7P- 
Pi^iivitc J; *) HV J <7>0B^*3g«» L tz, 
[ 0 2 7 7 ] 

(3 : H V J <?>T^'ttfb) 

h v j co?f%i-&itfr<&^%M£>. uTizmm-tz &iiz. m^mmm ^ rz it -r >i ^ >nt 

MM\z J; *) ft o fc. 
[ 0 2 7 8 ] 

(3.1: ^Mlta) 

HVJiiilmU3 Oraml^y t-Uct 9 9 * li 1 98M/^-^/ 
[ 0 2 7 9 ] 

( 3 . 2 : t ;u * >i itM lz J: § «tll ) 

f$ffl[Situlc. lOmM KH 2 PO4Mc0. 0 1% ^-7'Dt't7 n>w||tL 
[ 0 2 8 0 ] 

mm&'&^Hv j cd mm feiz mm- o . o 1 % ic & § j= 7 ic 0 - 7' a t° * => 7 y > % 

L, *1T'6 0^|TM>^^-Mf;. * <?> & 2 Iff M . 3 7 °CTM > - h Lf: 
0 i*;K>|f^7f a-^tf a-^Sfc*) 1 0, 0 0 0 HAU^f o^)iU 15, 0 
OOrpm. 1 5 it 18* - 2 0 °C X' ff W ~t £ . iiie<7> Ti£'l4ftv£ ic J: ^ -f . it 

is*- 2 o °c-?ftWit -f . ^cr>^ &%m t &'\&.m , &mz j; *> d n a^ix ►> -< 7 ? - 
3 i: t sr 

[ 0 2 8 1 ] 

(4 : HVJ x>-^n--7°-~<7 ? - <?> f£ ) 

fSLTiiotHVJ tc^* D N A 2 0 0-8 0 0 M g *#tngi& 9 2 M 1 t/|D£Tf 
<-y f ^ > rx-J; (ISLt. d m m It . - 2 0 °C T . 'M * < t ^ . 3 t if ff ^ BIT 

1)^. h v j t (vu&miz d n A\zmm-?°x2 9 ^ > fc^/m-r* ^ - m»** j 2 fgiii_h^ 

[ 0 2 8 2 ] 

ZcoU^m^^±.\z 1 ^BilS . ^- tf * tl 7>i zi is \t (10%) f 8k l^xTl 5# 

*iT-f - - y^mm l . 4 5 #*_tics# g l fc. ^fflvH'ttsijT^^iiBf m»±. i~5^ 

n ***f * L v^ 0 ^- 7 ^ ^ 7 >i zO/ K TM ^ tc . T r i t o n - X 1 0 0 (t-^"^^^7x 
'Jih^yx? . CHAPS ( 3 - C (3-^7 ; F 7" n t' i ) - i? > 

^ ;u t > t — — 1 — 7° a ^° y x ^ * > St) . N P — 4 0 ( ; — >i 7 x 7 >• # 'J x h 
dj- x 9 J - ^ ) ft £ <D ^ffl v$'I43IJ t i$.m t # £ . Tr i t o n - X 1 0 0 * NP-4 0 
fei^CHAP S^oif * LulHISti, 0. 24-0. 80%. 0. 04- 

0 . 1 2%feiVl. 2 - 2 . 0 %T'f)S. 
[ 0 2 8 3 ] 

^BSS? lmlv^rjnL. tCtl 5, 0 0 0 r pmf 1 5 WLfc. 4. c it US tc 



P B S £ tz It ±MMU 7k £ £ 3 0 0 ix 1 7JD x. X . # ^ t=- >v ? X . t:° ^ >v t=- >f > 7T'iS 
Lfco «®mHii.Jt mfeT^Alc^ffli-^, c i: t . - 2 0 tT?fi!#tlci€f UAlcflSffl 

[ 0 2 8 4 ] 

(5 : H V J 9 - ic «k & ffi M \H ^ ^ia feTi? A ) 

(M^^ipA^^) 

1 . 0 0 0 HAU»$X7OHi7f a-7*|cH ( 3 0 M 1 ) . Eft BSE ^ n 9 5 > ( 
lmg/ml) 5 m B H K - 2 1 $H jft ( hu B fc * ^liit^OO, 0 0 

0 1T\ 6 0(7)^ x )i \z ^\^tz^j<r)) (JO ^tt^r^f^ L . l^oe^&fcOO. 5 m 1 ^igit 
(10%FCS-DMEM)^ » L 7c <> S^i'Uc, _hie<?> ~< * 9 - ( 1 , OOOHA 

ufflia) twimy^ 9 ^ y cnM^m^mx.. u - n % so^fe^ tc & o t ~* * 9 - 1 mm 

3 7 'C T\ 5 % C O 2 > A - ^ - 9 - * lc 1 0 t> m K L fc „ 

[ 0 2 8 5 ] 

*g*ft3S» L- x 3 7 °C T\ 5%C0 2 ^>A^-?-*T't-A'-+n (1 6hr- 
24hr) J&H E . M^^%3a^il^/co ^ x 7 x => - id (pcLuc i ; CMV^ot 
- 9 — *=ff* £ a, ; y -7 x => --t£ Mir^) com a it. Ce 1 1 Lys i s Buf fer 
( P r o m e g a ) 0 . 5m 1 T'lltSfIL, f^20^ 1 S'«*<?)Stt^i y 7 i 7 
-fr^^n (Promega) ^ffloTlSLfc, §?7t 9 y ^ ? H ( p 

CMV-GFPE : P r omeg a) <^Jf^tt. ^-<^^ L » 4 0 0 « 

*T-5-8 mf^lEH L . Strife* IE §*EflS<^SiJ^^S* L fee 
[ 0 2 8 6 ] 

(HM 3 : t h /QxK cDNA7 -f ^"5 'I - ^b^)if rtfeitlHf - h* tSlfe 
*J6HB*fflv^:!:lcJ:oT, p(f ffl <?> 61 ft It W * * * B ft 31 fif * t>P§ "t -5 z t *>* 

^mx&z. *<7>ftnj3&<7>mMMitB<7> 1 o^^fticii 1 tc^-t„ 

[ 0 2 8 7 ] 

sf^ =3 - h ~tz>mtk=r *%.m l *hjmj ic $ ti * a ^T<?> mm v£ k: tt . 

[ 0 2 8 8 ] 

t h/5IcDNA7 ^7*7 - (GIBCO BRLS; t h /frK i *cDNAt, C 
MV^Dt-^-ttt^^^; K p S P O R T Ic US L t 7' 7 7s ^ F ) % E . c o 1 

1 DH 1 2 SlcilAl, ^ <?> E . col i «b . ^^;^a«Lfc. 7* 7 x U' 2 

0 0m g 1 0 0 0 oHAu^Hvj-Eifef*A-<^ - (*§&w<7>mwm 2 -?m 

m L fc*H£^4$ A-* ^ ^ -x 3 X 1 0 9 par t i cl e) lz$i A L fc. ^ iffflfla t L T . thA 
ilrt^WliaHE A C (£)t$li) in 0 0 0 MJIS^. 967ii7?nM?-^t- 

H CO^-^ a: ^ ICtgtt h fc t IC^Tjn L X . -B^Jrg^ L ijffl J13 ^ ffl fz. ft ± 0 B * & A 7c & 

^x;U:WLT, ±s0H V J -E <?> 1 00 t><?> 1 »^^7jn L , 3 7 °C 30 ^^KIL 7c 
[ 0 2 8 9 ] 

f$)i l Tctgtta. skmmm^ i % t Lfz^^mco^cox. zcovtmrx. imm^ 

f tft7. :^lttTTMi, HE A C col%M.l$M%%£ tift^o fc. 
[ 0 2 9 0 ] 

2I^t, iNBIiaitM-r <y -b ^ * ff o fc. tLT, Cell Titer96(Pr 

o m e g a ?±) ^fflv^ . 5h3>H'J t c^iHfc® TC^tfig^ M^<50 feli<^^ ft t L TtMAT 

[ 0 2 9 1 ] 



f :t\ v >f ? n 5M ? - -7 u — h u - h - - ^ * IX 9 . * *ffl Ha it 5fi ^ 

1*1 <^> MB frb x Q i agenft^DNeasy Ti s sue Ki t^fflv^T. telfc* 
i»Lt„ if SK L fctelfcic ti. v ^ 7. 5 H D N A^ins^T^ zti-k^y ^^ry h ft 
E. coli (DH5« ; SSat) icf&x a -v ^ffi^fflv^TilA L/:. 
[ 0 2 9 2 ] 

C^E .coli t± >• >#1f7/U - N igmzffim L . n n--%J|2j£3 

1 ^liL/iDNA^b^ ft 2 0 — 2 0 Ol^^pz-^i^: H*T'§f; 

0 §nn^-i^7'7 X; K D N A (pDNA) ^ttftL. ©J PR S$ US *{t II tc J; o T . 7* <5 
A; Hrt^lftf 77 7>> h^^ft^HL/:. * <?>^*. l|Lf:^7X;F^n 
. m 6 0 ~ 7 0 % <7> 7° ^ x 5 H tf Altf t5 7'7X; KT*^>ofeo 

[ 0 2 9 3 ] 

Q i a g e ntt^En do Free Plasmid Maxi K i t tfl 
v^T. 7' 7 X; h'DNA^IIIL, f^fillfc^^ 5 J - ElcttALT, S 

SHAE C IB US tc A L . <?> SH AS i8 flt H i* * fr o fc. c <r> B mm ic u T . * 

Slc^uSHJiSiimfc^Lfc-^ 7 - 5 F b*. JELW ft £ if M. H T * =« - Ft5tli^#t?C 

[ 0 2 9 4 ] 

>f > -t - h ^ ^ o 9fH<7> ^ n - > ^ tlftlHVJ-Elc It A L T 2 0 S <?> X 7 _ - > 
JfetfLfci:^^. ^v^JtJIf^ffl^^tlftf 3 h\zmtz\z 2 o#<b*ifr3 o 

<^fifeT ^SlcfS^HAECif mm~&^ L /co ;^)3 olcov^TttWt, S t *fe lc «k o T «t HA 

£ 7' u h * > ^ >» - > c - 1 o s </> 7' a t - 9 - % ffl o t -v -b -f % tf o fz . H RS k: li C ^ 
a 7 -TIC ;u S/ 7 i ^ --t£^jI*D L fcit fe^ c- f o s-Lu c i t fifflmfe^^ 1 : 1^)11 
it"?t> x jfiL W 1*1 j£ W AS IC 'J # 7 i ^ y 3 > tc «fc o T 4? A L 2 4 - 4 8 B#fSmtC ^y7i7-4f 
V^tt^lU^ L fc. HI 2 ic^-t «k 7 3o<^3Ife^ C P 3 7 4 3 . M3-10-O08. M3-13-A06) liH 
GF J= *) «t Iv^i x 7 jc 77 - 4f v^tt^^ L . 3ti^3a^^iSt/lcJc-5c-ios7°a^-^-<^ 
^TUftvUttfb**^ 5 tl/io 3<7)tf T?S s t^v^1t*^ L 7cp 3 7 4 3 [C o v>T VEGF7°n t - 7 

d *> . m 3 <n^B<nm<n Jc 7 tcVEGF «k ») «t ^v^VEGF7°n t — 9 -^vl^'ttfb^^ L fc. f ft 

z t tc J: ^> jft. W*f ^ <r> hT litt 3b»^ ^ fi fz . *> ft A lc 0 6 <7) t£ <r> 7 => ~y \z % =k 7 tc p 3 7 4 3 
ttVEGFJc 0 t c-ios7'a t - 9 - <^ {£ffi It M o fc. /A lc p 3 7 4 3 <7> IE A3 if M fillc o v ^ T 
t h ^:lftJRrt^«HJia (HAEC) t h UiS^vt^fflfla (VSMC) iztt L Tii^fc t c 5 . EI 4 <t> 
«k 7 4cHAEC^^S±fflfla i: Lflv^l^, m«l L fc^Sf l± . HGF «fc 0 t ^ if M * L 
L^L, t h SkW^mffimm^m^^rzMSlt. ^JJ^t 4 -7z2y V a-^<7>GFPi: 

[B] +1 <50 VH T- o fc o 

[ 0 2 9 5 3 

7 7 # ^ JflLWff -v h (Angiogenesis Kit- K Z - 1 0 0 0, M^^mW^^n) * ffl T 
^KJ^^*»^fc. WSBt L T . 7'7>7. JflLWl*l^li^iimHT- A 9 > ^ ^ H (VEGF- 
A) x p VE GF 7-7 X 5 p ( jgL^ ft ^Ifljj&ii ^ a ^ 3 _ h -t -6 it €T * # tf 7*7 X $ H ) . p SP 
0RT1 (if rtfeiiillHf lin - Kt«I€f*#*4v^5^?H)*fflv^. 
[ 0 2 9 6 ] 

JfilWff^^ffl^tt (**) KZ-1 4 0 0) ^ 'Nx VEGF-E (NZ-7) 

1 0 n g/m 1 ^» Lfcigife'N. ^ blcljtt h VEGF -A^fnf/t#^ Ox 2 5 0 , 5 
0 0 x 1 0 0 0 n g /m 1 W^I^t^S i 7 lentil LTtpftLfc, 

[ 0 2 9 7 ] 

h VE GF - A ^ foJS^ h LTttx Anti-VEGFx Huma n , Mo u s e-Mo n 0 ( 2 6 5 0 3 . 1 1 1 ) (R 
&Dttl *?n7No.MAB 2 9 3 ) ^fflufc, igf tt3 7t, 5%C0 2 4>^-^ 



- 9 -iCTtf o fz. t%m$ s igft 4B§. 7HSfeJ;Df9H@lc[s]C i" 3 t 

<o Lto tgftH^ 1 IBB ic tgtfc^: |% § . «H$*£fe*- n ( C D 3 1 |7c#^feffl : 

m&ffim (tt) KZ-l 2 2 5 ) fcm>TJUT*>^JEk:tE^ifcfe Lfc. 
[ 0 2 9 8 ] 

CD31 (PECAM-D^ffe 1 }X!/t# xRt h C D 3 1 f/t#) * 7* u -y ^> rft ( 1 %- 

BSAt^tf^t^'y n > $&;jf ® ft (PBS ( - ) ) T*4,0 OO^fRLfc. § 7 
x jhc c <r> 1 /yvJ/L#>§ ft 0 . 5ml % v^ftn L . 6 0^BI3 -f 
>Jr--<-M|.Tt, 1 m 1 <*> 7* a v * > r ft X § 7 x ;u % |+ 3 0 Tft 7f L 7c . 
[ 0 2 9 9 ] 

^ T* 7- n >v * > rft"? 5 0 0 i%B ffi L 2 }XJ/L#}gft (t^fK^^X I g G T ^ 77 M 
*X77?--lfS^#) 0. 5ml t^^x^Mci^L, 6 0#W3 7*CTM> d f-~'*- 
h Lfct, 1 m 1 <n Mm *X 3 WfcW L . * <r> m . BC I P/NBT^)il2itl 
m tK 2 0ml tc >g ft? L . #7*>(X0, 2 m m <o 7 >r ^ ? - 98 5fi L X £ H )S ft * ¥ It L 
fc. mULtzB C I P/NBTSI^isO. 5m 1 ^^^x^uc^^L, WlSfc'SgSifelc 
(If 5^1 0^1) 3 ZtT-O^r-^-F Lfc. o^-^-h^Tt- IS 

fzo §SMTT-§^x4^Sitfc 0 
[ 0 3 0 0 ] 

->i*4 0 mizm^Ltz^m^M^Lfz (05) . HAECtcfflfe^i? LT . %*>±.m& 

T 7 4 7*7 'J — <7) 1 it "fe ^ T -5 o 

[ 0 3 0 1 ] 

#<b*ifc&ili«*. WT^yS ic^v^jnLWff^/^M V 7 b t x t (KSW-5000U, 

^<7>*oH. HI 6 tf> «k 7 izMfc^f&nmfH. M £ i: t p 3 7 4 3 ****Jc ^ ^ o 7c 0 
[ 0 3 0 2 ] 

(sum^) 

EflJifc^fcffo i: C ^ •fsJ/LlKiafS^ i: L T $g ^ <o ifc o ^ SART-2 («E#lNo. 1-395 
8) <^C*2 21M<7>-f 5 ) m& *) ^"7* KKfn- (SART-2<7>^Siey"iJNo. 2 3 6 4 - 3 958 ; 

ffi^JS^- 3 ) T'i)ofc. CWi^Tlfltn-FT-^iiinTi.^ ^tl^>ttSART-2 
t 4>7 L - f 1 (jg£E?iJNo. 2 7 6 4 - 3 0 7 3 ; EftlS^ 4 ) - SART-2 7 b - ^ 

tiTv^ \ 2 mmmnwo. 2660-2750 ; e^ijs¥ 1 )xih^tz<nx. cn^iafs^iifn-^pcR 

Tifte L X CMVp r orao t e t o ^ ^ - pCDNA3. 1 lc o & v>£ (07) . z ti «b ia45T 

<^lfflflaiimil^c-fos7'a t -5'--r«y-fe>f Tffo fct:^ fUivUtt**^ < . 1 2 ti V E G F 
^ |B] # '14^* LTv^fc (08) o £4jHGF t VEGFcO c-f o s 7" n 9 - T v -fe >f ft 
lili is Hr|qI^T?*> o fzo % CT'f2^7'f h tCTUTWTfWr^lftto 
[ 0 3 0 3 ] 

f 2-< 7' ^ H % L . %<r>m * %m&HMCtmm2 i#m^6*MTS-r -y -b k: «k oT 
H^/io MTST'^Uli, MTT T 7 -y -b o T . i§ ^ + <7> ^ ^ lc J: ») t h 

^ (MTS) -%%L&mm* >i> ^*fy \zM7t-? ZIxIZ^ x ic Lfc^lEfla^PJ 

S^vST-*>-So M^^tca. J^T^) «k 7 ttf 7 o 

• H A E C * 7 5 Olfflfla/ ^7 x ^ 9 6 ^ x ^ 7° U - h iz JSft L 

• 1 0 0^l/7x;^rtJ^i§ffl±^i(17oFBS, EGFII^L) * *i ^ tico -4- 
7^'^2 f tl/'7x^f7 ^s^jn L 7c o ma (6BBIT*) 2^1/vii? ^s^jn L fz ( ±g 

• 1 ^ x ^ >9 x pj ^ >g ft ( C e 1 1 Titer 96 AQueous One Solution Cell Proliferatio 
n Assay (Promegaft) ) ^20m 1 77js 770 L . 1 0 0 n 1 <?) H !k ffl B M *S Hi &a L . * v^±§ 
±4il^rjS^| LTlufc. PJS7§ft t fflflS^ M^^gft ^ 1 ^ x >v 3b fz *) 1 2 0 M lAtlTC 0 



2 ^>^^^_57_^i^5BfP E g-f>^^'<-h Lt» 
• -fv — Y <) — 9* — \z ~Z 4 9 0 n m <r> fl&Tfc Jt % 10 L 7c . 
[ 0 3 0 4 ] 

NC: 1% F B Sfc^fln LfcE BMtgte ( fl&ilMJISffltStfe) ffe<7> > "7 'Hi , 3 

com.m c SM L fctgtfek: . §8^ ~?° * y -&ifcfla L fc. 

VEGF— A : IHiVE GF-A (KURAB0&) ~£ . mmfgfrl Ong/mUcft * «k "? lc» 
L fc. 

F 2 - 1 :F2^7>F*> Jg ** 1 n j/ml ic & 5 J: "5 lc ^/jn L . 
F 2 - 1 0 :F2^^f Pt, ^'iSS * s 1 0 n g/m He * £ J; 7 \z^M L 7c . 
F 2 - 1 0 0 :F2^7^r^> Jg * s 1 0 0 n g/m \\z ft £ <k 7 \z ffiflu L <> 
F 2 - 1 0 0 0 :F2^^f Ft, Jg fc* 1 0 0 0 n g/m 1 left § £ •) tc ^/jn L . 
^<7)^«. HI 9 iz^jk-f «k 7 tc. VEGFlr a t TO tile. fflMtfcfpftlc. F 2 ^ "7 * h* JNH US ig 
fl!8fc*i8#>fc. F 2^7^FW7; J&EflMi. MLSL I FLHRLKSMRKRLDRKLRFWHRKNYP (EflJ 
S^- 2 ) <JO 3 0 T 5 ; ^T* £> *) . iECfftLfc^ 1 ; -V ^^^"/f lc ti fit L 

ft o ax & ^ -7' * y & c t h &\z ft o . z co ^ -? * y it . % co mm. a # t 

[ 0 3 0 5 ] 

( mMffl 4 : ijifll L tz # ^ 7' K . *'Untf Ftfflu 5 «LH) 

HJIE0J 2 lc ft o T . HVJ iy^n-7'^^-lcF 2 ^ ^ * K ? ?-^fUt 

So SD ^ <y h ( 4 0 0 - 5 0 0 g ; B * * * - ^ X - ft ) lc L ^ > h >* >i tr ? - ^ • h 'J 
^ ( 0. lml/lOOmg) *Mm\H&^LTm&L . ft U LT Siftnfn&HJc =fc 0 of nR^ffiff 
tS. 9 Mc £ flj ffi AW * % L . HVJi>^n-7^H - ( 2 0 M 1 ) * 3 0 G<7> & tt 

[ 0 3 0 6 ] 

(M!MJ 1 : HVJx> -<n - ? >v K MMM ft fcUUco F 2 ^ X * K<^% 

31) 

HVJx>^n--7°^??- ( ? 9 - tf F 2 X ^ H 5£M ^ ^ ^ - jg : 1 0 m g/m 1 ) * . 

^ v y mmm.n&;mm cmm^-.i^m) \zm^t. F2 -**-f* h^^^m^elisavst-iijs 

-6 . U . Wit L T x F2^^f H ^ ^ ?-^:#£ft^ai>^a--/^? 5^ - % 
fflv^T. _hlfi i: lB]+|fti^M^ff 7 o MIC ^fl£f^ v «y h ?M M 1*1 & Iffl US le OUT t F 2 ^ 

IR 1*1 ^ IB m It M U <^T'F2 ^7"f K L . i: % Z> . 

[ 0 3 0 7 ] 

(MM^iJ 2 : l*J^*H)]a<7>if Mtcx4i)- §F 2 -**~f * H ^Si^ ^ 9 -(50^*) 
e h l*Jl^lffl^lcHVJ^> n - -y f 9 -^©ft L . 5^Hfl5 tc^^n Lfct F F 2 ^ 7' f K ^ 
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= 9ym®izmwLrz?2^7*y\z£Vftfcmm<nmnitikm$iiz>zt^:mM~tz« 
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it^jn^liJ^L. it^n^s ( % ) ^j^S. HVJ x > ^ u - ^ ^ - *fl£ft L 1*1 

mnu&frttm c^a^ ^ ^ - 1# * ft v^h v j x> ^ a - ? 9 -> tctb^T^ l < m 

v^3tt»at5. MIC _hiecoHVJx>^a-7°^ ^ y-*/Sft L feiNHJfi<?>^«* 
^^^Jjtt h F^7°^ Kfa*<^^&TXl±^^fcTk:ff ftv^. SB 113 <?> it ^ % PJ ^ L . i# 
(%) ^jJ<36So 
[ 0 3 0 8 ] 

(MM^IJ 3 : HVJ- 'J # V - A-DNA^e.m>iA L tz => v y >^W)\z felt S ff^JfiLW±#^) 
F 2^7°^ X 5 H ^#t?HVJx>^a-7°-< * 7 - % (ft ft v± A L => v y >bffi 

~\ ^-^f HM^5^; K * # t ft H V J x > ^ a - 7' ^ ?-$ftiaALfc7 -y h /fr 



ffiJkU%k%tm<7> => v V /frjffi*HE3f?ffe. Azan^feL. L X S& 'b JnL ft £ $t x. £ . F2^ 

KH1^7X^ K ^ # t?HVJ x > a - 7° ^ 7 ?-taALt7 -y h /frfjT* It. ^y' 
* K y' => x 5 H ^ # * 4- HV J x > ~* a - ~f ~? * ?-ttALf:7 >y h & 

[ 0 3 0 9 ] 

(mmM4 : Hvjx>^n-7'-< ? 9 -%mm mmx-tz z t\z ^ zmmmn^ 
mm) 

HMini^ 7 a v \ - => v V ^±mnmm^\z iI/S l. 8mm<7>^ >i> x ^ 

Tf^KIi^fffflt^. {fftll^f^T, HfitefJ 2 ^HVJx> - 7 ? - (1 
[0310] 

lii _h <t> J; "7 ic , * f| BH </> £p £ L u H MW^M^ m T * % Bfl £ $J ^ L T § ^\ * f& BH ti 
. C^^lfe^flSlcPl^ LT^IR^ *l£ ^§ t<7>TMi#Uo ^SMflii. iff fFM^^IBffllC J: 
o T <?"> A <?> IB H T^ft? $ ti -5) ^ § T* -5 3 t t)*m ffi £ ti -5) o ^ H # li . * Bfl <7) s # © 

^ SJUi . -5- ^ 1*1 § g # fc'M # W \z * BH IB # \z |Q t£ $ ti T 1* £ <^ i: Is] *i lc ^ # BH ffl 
# IC Wi- -5 # % i: L T ffl ^ ti £ ^ # T*^> £ 3 i: ^ ti £ . 

[j^li_h<7>fljffl5ril'tt] 
[03 1 1 ] 

-? & z tiz & ->x . mm'&mmmitm. ^-^^-m. *ffiiuiw^. 

[0312] 

[0 1] Slti. ^^tm^^M^^-M^ X^r- ATti. 

[02] 132ii. ^^BHlcfcv^T i^il ^ tlfct^^^c-ios^n ^E- ^ - t -y -b -f<^*S 

[03] 03ii. ^mnizte^X titz ? n->p 3 7 4 3<7>. c-lcs7'n t - ?-7 

-y -b -f J: D^VEGF 7'nt - ^ — t 7 -y -fe -f^i$T'Jo5. 

[04] 0 4ti. t h ±»imi*i^ifflflafc =k ?7 1 h±mm^mmmmiz mts? 

v -b -i co ffi ^ 3b % o 

[0 5] 0 5ii. luiS : ff^^S^^^D*^^-t0T*>-S o 

[06] 0 6 ii . luiS : ff^)SMV7hicJc§iljft^ffi 1 ^7^-t0Tilo§o 

[0 7] 0 7ii. ^^BH^Mffige^iJ^M^^lc^L/^ST-^^o 

[08] 08ii. p 3 7 4 3-f 14? «k Vp 3 7 4 3-f2<?>c-!os^n 9 — T «y -fe >f 

[0 9] 0 9 ti. 0fla<7>££Mctt-t £ f 2 ^-7'^ H <^i^W (MTSt -y -b ) ^^ti* 

[K^Jft 7 0-f ^rXl] 
[0313] 

se^us^- 1 : jfiLS$f£>ntt^*-t£$fM^-7'^ k f 2 * rj - k -tzn&mm 

IS^iJ 3 :^7X ;Hp 3 7 4 3(04>t-t> E^J 



le^js-^- 5 : jflis«f^v$'i4^*t- -ssm^ 7'n-f i«7; j 



SEQUENCE LISTING 



< 1 1 0 > GENOM I DEA INC. 

< 1 2 0 > BLOOD VESSEL ENDOTHELIAL CELL GROWTH FACTOR GENE 

< 1 3 0 > J 1-04788047 

< 1 6 0 > 5 

< 1 7 0 > Patentln version 3. 2 

< 2 1 0 > 1 

< 2 1 1 > 93 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 



< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (93) 

< 4 0 0 > 1 

atg ctg tec ctg ata ttt ttg cac a g a ttg aag tea atg aga aaa aga 48 

Met Leu Ser Leu lie Phe Leu His Arg Leu Lys Ser Met A r g Lys Arg 

15 10 15 

tta gac aga aag etc aga ttt tgg cac aga aag aac tac cca tag 93 
Leu Asp Arg Lys Leu Arg Phe Trp His Arg Lys Asn Tyr Pro 

20 25 30 



< 2 1 0 > 2 

< 2 1 1 > 30 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 2 

Met Leu Ser Leu lie Phe Leu His Arg Leu Lys Ser Met Arg Lys Ar 

15 10 15 



Leu Asp Arg Lys Leu Arg Phe Trp His Arg Lys Asn Tyr Pro 

20 25 30 



< 2 1 0 > 3 

< 2 1 1 > 1663 



< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 3 

gct^ctattg tggaacagaa cttgcagcat tttaaaccag tgtt tcagct gctggagaag 6 0 

cagatactgt cccgagtccg gaacacagct agctttagga agactgctga acgcctgctg 120 

agattttcag ataagagaca gactgaggag gccattgaca ggatttttgc catatcacag 180 

caacagcagc agcaaagcaa gtcaaagaaa aaccgaaggg caggcaaacg ctataaattt 240 

gtggatgctg tccctgatat ttttgcacag attgaagtca atgagaaaaa gattagacag 300 

aaagctcaga ttttggcaca gaaagaacta cccatagatg aagatgaaga aatgaaagac 360 

cttttagatt ttgcagatgt aacatacgag aaacataaaa atgggggctt gattaaaggc 420 

cggtttggac aggcacggat ggtgacaact acacacagca gggccccatc actgtctgct 480 

tcctatacca ggttgttcct gattctgaac attgctattt tctttgtcat gttggcaatg 540 

caactgactt atttccagag ggcccagagc ctacatggcc aaagatgtct ttatgcagtt 600 

cttctcatag atagctgtat tttattatgg ttgtactctt cttgttccca atcacagtgt 660 

tagcactgaa gctataaatt acctggtcat tttgtgatca caagagtcta tgcaaaaaaa 720 

aaaatttctt taccccagat tatcagattt ttttccctca gattcatttt aacaaattaa 780 

gggaagatat tttgacacaa gaaagcagga acgtggagaa attggagcag gaaaagaaat 840 

tatcaaagca atagaaatag cttggtggtc ctatggtgtt tttggaagta tttggcattg 900 

ctaattgagc agtccatata gtactacttt tagaagaaac aaaaagtctg ttttttaaag 960 

taatgttttt tcttatgaga aaaaggttta gatagaattg ggttttatta atattaattt 1020 

aatgctatta gcaatttcca tatactatat tgtggaaaag actgaagaat acaattctga 1080 

gaaatataaa aaaattttaa tggtatactc atgttgaaag ataaatgttg ctaagtcctg 1140 

gtatgatggt gtgagcttcc ttggggaagt acttcttgag ttatgtaact aacaggatgt 1200 

tttactacag atctggatgg ctattcagat aacatggcaa aaaatgatag cagaagatca 1260 

ttaaaaactt aaaatatatt ttattagaaa acatttatct atgaatgaat atttccttga 1320 

tgctggtctc tgcacacata tgcttggtta cttgcatgca ttcattggtt gttcaataag 1380 



t g ag a t g a 1 1 a c a g a t a a c t t 

c a a t a a c a a c t a a a c c 1 1 1 c a 

c a a a g a a g a t g g a g a g t c t a a 

1 1 c 1 1 c a a g t 1 1 a 1 1 1 1 c c t a 

a a a a a a a a a a a a a a a a a a a a a 



a a t a c t g t a 1 1 1 1 c c 1 1 a t a t g g 

a a a g a a a a t a 1 1 1 1 c t a 1 1 a t g a 

a a 1 1 1 g g a t a t g a 1 1 c 1 1 a t g 1 1 

a a t a a a c a t c a t a a 1 1 g t g a a t 

a a a a a g a a a a a a a a a a a a a a a a 



a a a a c c g 1 1 a t a g a c c 14 4 0 
atgttj attttcatac 1500 
1 1 1 1 1 a a t a g a a a a c c 15 6 0 
t a a a a a a a a a a a a a a a 16 2 0 

1663 



<21 


J> 


4 


<21 


1 1> 


312 


<21 


.2> 


DNA 


<21 


.3> 


Homo 



< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (312) 

< 4 0 0 > 4 

atg aaa gac ctt tta gat ttt gca gat gta aca tac gag aaa cat aaa 48 

Met Lys Asp Leu Leu Asp Phe Ala Asp Val Thr Tyr Glu Lys His Lys 

15 10 15 

aat ggg ggc ttg att aaa ggc egg ttt gga cag gca egg atg gtg aca 96 

Asn Gly Gly Leu lie Lys Gly Arg Phe Gly Gin Ala Arg Met Val Thr 

20 25 30 

act aca cac age agg gec cca tea ctg tct get tec tat acc agg ttg 144 

Thr Thr His Ser Arg Ala Pro Ser Leu Ser Ala Ser Tyr Thr Arg Leu 

35 40 45 

ttc ctg att ctg aac att get att ttc ttt gtc atg ttg gca atg caa 192 

Phe Leu lie Leu Asn Me Ala lie Phe Phe Val Met Leu Ala Met Gin 

50 55 60 

ctg act tat ttc cag agg gec cag age eta cat ggc caa aga tgt ctt 240 

Leu Thr Tyr Phe Gin Arg Ala Gin Ser Leu His Gly Gin Arg Cys Leu 

65 70 75 80 

tat gca gtt ctt etc ata gat age tgt att tta tta tgg ttg tac tct 288 

Tyr Ala Val Leu Leu Me Asp Ser Cys lie Leu Leu Trp Leu Tyr Ser 

85 90 95 

t c t t g t t c c c a a t c a c a g t g t t a g 3 12 

Ser Cys Ser Gin Ser Gin Cys 

100 



< 2 1 0 > 5 

< 2 1 1 > 103 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 5 

Met Lys Asp Leu Leu Asp Phe Ala Asp Val Thr Tyr Glu Lys His Lys 

15 10 15 



Asn Gly Gly Leu lie Lys Gly Arg Phe Gly Gin Ala A r g Met Val Thr 

20 25 30 



Thr Thr His Ser Arg Ala Pro Ser Leu Ser Ala Ser Tyr Thr Arg Leu 

35 40 45 



Phe Leu lie Leu Asn lie Ala Me Phe Phe Val Met Leu Ala Met Gin 

50 55 60 



Leu Thr Tyr Phe Gin Arg Ala Gin Ser Leu His Gly Gin Arg Cys Leu 

65 70 75 80 



Tyr Ala Val Leu Leu lie Asp Ser Cys lie Leu Leu Trp Leu Tyr Ser 

85 90 95 



Ser Cys Ser Gin Ser Gin Cys 

100 
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^^H^f F\ J; V tf> # ^ "7° K ^ =f — H ~t & <K ') * 9 I * * H ^ fg ft 5 3 
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